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INTRODUCTORY. 

The Indian Indnstiial Conamission was appointed by the Govern¬ 
ment of India by order conveyed in Eesolution 

Appointment and constitu- 3403 (industries), dated the 19th May 1916, 
tion of the Commission. - .i-r-.'x j. n n jtjj. m the Department oi Commerce and Industry, 

the full text of which is reproduced as Appendix A-1. The Commission 
was instructed to examine and report upon the possibilities of further 
industrial development in India and to submit its recommendations with 
special reference to the following questions :— 

“ (a) whether new openings for the profitable employment of 
Indian capital in commerce and industry can be indicated ; 

(6) whether and, if so, in what manner. Government can usefully 
give direct encouragement to industrial development— 

(i) by rendering technical advice more freely available ; 
{ii) by the demonstration of the practical possibility on ^ 

commercial scale of particular industries; 
{lii) by affording, directly or indirectly, financial assistance 

to industrial enterprises; or 
(iv) by any other means which are not incompatible with the 

existing fiscal policy of the Government of India.” 

In addition to the exclusion of the tariff question from the scope 
of the Commission’s enquiries, it was also stated to be unnecessary 
for it to undertake the examination of those aspects of technical and 
industrial education which had recently been dealt with by the Atkinson- 
Dawson Committee, appointed in 1912 to enquire into the means of 
bringing technical institutions into closer touch with employers of 
labour in India, and by the Morison Committee which reported to the 
Secretary of State in 1913 on the system of State technical scholarships 
established by the Government of India in 1904. 

The Commission was composed of the following Members :— 

(1) Sir T. H. Holland, K.CJ.E., D.Sc., F.E.S., President of the 
Institution of Mining Engineers. (President.) 

(2) Mr. Alfred Chatterton, C.I.E., B.Sc., F-GG.!., A.M.I.C.E., 
M.I.M.E.,, Director of Industries and Commerce in Mysore. 

(3) The Hon’ble Sir Fazulbhoy Currimbhoy Ebrahim, Kt., Messrsr. 
Currimbhoy Ebrahim and Company, Bombay. 

(4) Mr. Edward Hopkinson, M.A., D.Sc., M.I.C.E., M.I.M.E., 
M.LE.E., Managing Director, Messrs. Mather and Platt, 
Ltd., Manchester, and Vice-Chairman, Chloride Electric 
Storage, Ltd. 
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(5) The Hon’ble Mr. C. B. Low, C.I.E., LC.S., Secretary to the 
Government of India, Department of Commerce and Indus¬ 
try. 

(6) The Hon’ble Pandit Madan Mohan Malaviya, B.A., LL.B., of 
Allahabad. 

(7) The Hon’ble Sir Eajendra Nath Mookeijee, K.C.I.E., Messrs. 
Martin and Company, Calcutta. 

(8) The Eight Hon’ble Sir Horace Curzon Plunkett, P.C., D.C.L., 
- LL.D., RES., E:.av.0. 

(9) The Hon’ble Sir F. H. Stewart, Kt., M.A., O.I.E., Messrs. 
Gladstone, Wyllie and Company, Calcutta, President, Bengal 
Chamber of Commerce. 

flO) Sir Dorabji Jamsetji Tata, Kt., J.P., Messrs. Tata, Sons and 
Company, Bombay. 

Secretary.—^Mr. R. D. Bell, I.C.S. 

Unfortunately Sir Horace Plunkett was unable to join the Com¬ 
mission, owing at first to ill-health and subsequently to other duties 
of high national importance. Dr. Hopkinson submitted his resignation 
during the second season^s tour, having been debarred under medical 
advice from coming out to India in November 1917, though during the 
first year we received great assistance from the advice which his range 
of experience both as a manufact'per and as a scientist enabled him 
to furnish. In October 1917, Mr. G. H. W. Davies, I.C.S., was ap¬ 
pointed Joint Secretary, as Mr. Bell, whose services had some months 
previously been transferred to the Indian Munitions Board, could not 
be spared for the forthcoming tour, though he continued to assist the 
Commissmn by supplying information on various points and afterwards 
in the preparation of the report. 

It was arranged that the President should come to India some months 
before the Commission assembled, in order to 

Monsoon^himself with the existing industrial 
position. He arrived in India in May 1916 and 

proceeded to Simla; whence, after making preliminary investigations, 
he started on tour at the end of June and visited Bengal, Bihar and 
Orissa, Madras, Bangalore, Bombay, the Central Provinces and the 
United Provinces, returning to Simla towards the end of September. 
The scattered information available was marshalled in the form of a 
preliminary note by the President on the scope of the Commission’s 
enquiry, and placed before the Members at a meeting held in Calcutta 
in July 1916, when the methods of procedure to be adopted in the 
formal collection of evidence were discussed and decided. This note 
is printed as Appendix A-2. 

At the end of September 1916 we assembled at Simla and prepared 
a list of questions covering, as far as possible, 

Preparatm^ 0^ a list of scope of the Commission’s enquiry, in order 
to assist witnesses in focussing their attention 

on those parts of it of which they had special knowledge, or in which 
xvi 

% 



they were specially interested. This list, as subsequently revised., 
consisted of 113 questions under 10 main heads {Me Appendix A-3). 

Our enquiry included the personal inspection of industrial enter- 
^ j « . prises, the examination of witnesses, and 

discussions with representatives ox local com¬ 
mittees and institutions. We had also the advantage of conferring 
with the Provincial Industrial Committees which existed in some pro¬ 
vinces and with some of the Local Governments and Administrations. 
In all we recorded the written statements of 472 witnesses, and 342 
appeared before us for oral examination."^ In deference to the wishes 
of witnesses or from other considerations, it was considered advisable 
to treat as confidential some of the matter brought before us, and we- 
haA?e accordingly prepared one volume of confidential evidence, which 
will not be available to the general public. In view of the fact that 
the Commission was freely admitted to inspect industrial concerns,, 
and that information, often of a confidential nature, was placed at our 
disposal on these occasions, our inspection notes also will not be pub¬ 
lished. 

We met at Delhi on the 26th October 1916, with the exception of 
Mr# Low who joined the Commission at Banki- 

® ' 'poxe, and, after taking evidence in the Delhi 
Province, we visited the United Provincep, Bihar and Orissa, Bengal, 
the Central Provinces, Madras and Bangalore. Details of our itinerary 
with a list of institutions visited are given in" Appendix A-4. In January 
1917, in consequence of the increased difficulties of obtaining from 
Europe stores for war and'cssential purposes, the necessity of stimu¬ 
lating the local manufacture of munitions became a matter of vital 
importance. Taking advantage of the experience already gained by 
the Commission, the Government of India' summoned Six Thomas 
Holland to Delhi at the end of the month and requested him to organise 
a new department for the purpose. This, decision—although the result¬ 
ing organisation was in its final form precipitated by the conditions 
developed during the war—was welcomed by us as a practical antici¬ 
pation of many of the conclusions which had been forced upon us by 
evidence that began to repeat itself most strikingly before we reached 
Madras. For the newly formed Indian Munitions Board, as the central 
authority controlling the purchase and manufacture of Government 
stores and munitions of war, became, in effect, an experiment on a 
large scale designed to test the value of many of our conclusions regard¬ 
ing not only the manufacturing capabilities of the country, but also, 
regarding the kind of administrative machinery most suitable to carry 
out our proposals. The Munitions Board is thus our principal witness,. 

♦ The evidence is printed in six volumes :— 
Volume I. Delhi, United Provinces and Bihar and Orissa. 
Volume 11. Bengal and Central Provinces. 
Volume III. Madras and Bangalore. 
Volume rV. Bombay. 
Volume V. Punjab, Assam, Burma and General. 
Volume VI. Confidential. 
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j,r. i w I. -i i-ii ths beneSt of mformation r^arding some of its - 
tk*. Af: r the departure of Sir Thomas Holland from Madras, 

' . acted as President for the remainder of our visi 
• >:• I. On the conclusion of the tour Messrs. Low, Chattier o 

j?r:nbied at the office of the Munitions Board to sninro-^^^®® 
tie Jiist year's CEquiries. 

Wnen the Commission re-assembled on the 7th of November 1^17, 
Sir Thomas Holland rejoined and presided, over 

Jmr ^ 1S1T-1S. eiiqiiiri« in tie Bombay Presi<3.o^^y‘ 

ParJ.t Mu iaa Mobaii llakviya was unable to take part in our sessions 

«i: B ^!Lij27, but aceompanied ns for a portion of tie ei^ning 
tfi'ir. MtJ ih2ttmon was compelled to be absent during our toiix m 

ti:- pi e. Tie ComBiissioii afterwards visited Assam and 
Ri!.iit Mill!! 31»>ian Makvira, Sir Fazulbhoy Cnrrimbioy and Sii^ D- 
J. Ti*a ‘arable to take part in tie Assam tonr^ and tie two foxxner 

7/..re pre\‘'eiiteci from visiting Burma. As tie President to 

r£V''Vt to roA duties mith tie Munitions Board after tie Bomba^y tour 
oL-i oas able to join us for special discussions on one or two sub- 
ieqiirjzit ocuiiiynSj Sir R. X. Mookerjee was appointed to act as President 

of the Commission until ks re-assembly at Simla for tie preparat>ion 

of tie final report. • 

During tie tour tie personnel of tie Commission was strengtlieiied 
bv tie inclusion of an office: witi local knowledge in eaci provrii3-ce, 
nominated by tie Government to ielp in our enquiries, and. co¬ 
opted by tie Commission. Tie follomng gentlemen, to whom our 
tiianks for tieir ready help are due, assisted in our proceedings :- 

f 11 3Ir. G, A. Thomas, LC.S., Sa:retary to Government, Bom'ba.y'. 

|2) Tie Honble lilr. H. J. Maynard, G.S.I., I.C.S., Financial Com¬ 
missioner, Punjab. 

Tis Hon"Me Lieutenant-Colonel P. R. T. Guidon, C.S.I., I-A., 
Cfimniissioner, Assam Talley Districts, Assam. 

Tie Hon'fale Mr. H. Thompson, C.S.I., I.C.S., Financial Com¬ 
missioner, Burma. 

In conducting our enquiries and even more so in drafting our report, 
we found it impossible to treat at lenghlx all 
the very numerous questions involved ; aii<i we 

• ^ I’^mipelled to dismiss somewhat briefly many subjects of map ort- 
umc. i:: or Itr to avoid loading our report with a mass of detail wliich 
wen!;! have dekyed its issue very seriously, while not adding materia,lly 
-o yrae^ic.i! usefulness. 

ylfrct'ivir, although muc4 information of technical and industrial 
viliie wili he found in the evidence of some of the expert witnesses 
ear iti)m is not intended as an industrial survey of India, and. we 
have, tiereff.re, concentrated our attention on the macliiner7 wlxicli 
we propose should be set up to effect industrial development generally 
rather than on the particiikxs Industrie to be improved. This maoln- 

ttf iinilrf. 



nery will, we believe, do wbat is needed for all industries, and it would 
be useless for us to attempt to frame detailed recommendations for 
wbicb teciinical enquiries by experts are required. We bave carefully 
studied tlie position of certain important industries and tbe proposals 
wHcb bave been made for tbeir improvement; but we bave used the 
knowledge so obtained as a basis for our recommendations for tbe tech¬ 
nical and administrative equipment wbicb Government will require 
and for tlie financial facilities it should provide. In a few cases, however, 
when we deemed an industry of sufdcient importance to deserve special 
treatment, we bave bad notes prepared in greater detail; these will 
be found as appendices. We bave dealt at length with tbe important 
questions of tbe organisation of tbe scientific and administrative services, 
with teciinical education and industrial finance; and bave, we hope, 
worked out a scheme wbicb will enable Governmejit to keep in touch 
with, and assist, industries of all classes, whether domestic or organised. 
But tbe reader must not expect to find in this report the practical 
information wbicb would enable a particular undertaking to be started ; 
such, for insfiance, as would be furnished by an expert when reporting 
on tbe prospects of a proposed industry. Still less must be regard it 
as an industrial vade meoum to guide him by short cuts to fortune. Even 
bad we attempted to describe tbe general principles determining tbe 
success or failure of any particular industry, this would still be of no 
use to the would-be industrialist, without knowledge of local details 
regarding tbe supplies of raw material, tbe markets for tbe finished 
article, and tbe cost of labour, information wbicb it would be impossible 
to give in a report of this nature. We hope, however, that in tbe imperial 
and provincial Departments of Industries, when in working order, will 
be found an organisation for collecting such information. 

We feel it necessary to refer to tbe considerable change in public 
opinion regarding industrial questions brought 

Effect of the war on public about by tbe war, a change wbicb we also see ‘ 
opinion regart^ng mtfustrial Government. 

We bave explained in our report tbe deadening 
effect produced by Lord Morley’s dictum of 1910 on tbe initial attempts 
made by G-overnment for tbe improvement of industries ; but a change 
of sentiment was gradually coming about, and a considerable step in 
advance was marked by tbe appointment of our Commission, with 
liberty to discuss the question of tbe direct participation of Govern¬ 
ment in tlie industrial development of tbe country. Since then, tbe 
views of Government and of tbe public have been further modified 
under tbe stress of war necessities, wbicb bave led to a still more defi¬ 
nite adoption of tbe policy of State participation in industrial develop¬ 
ment, and to tbe grant of State assistance to several industrial under¬ 
takings, of wbicb tbe scope is not in every case limited by tbe possible 
duration of the present war. Tbe working of tbe Indian Munitions 
Board has shown several examples of this policy, and we trust that 
care will be taken to preserve such features of this organisation as are 
properly adaptable to peace conditions. We desire here to refer to tbe 



extent to wMch the action taken hj Government and private indus¬ 
trialists under conditions created by the war has assisted us, by furnish¬ 
ing actual examples of schemes which we had been contemplating ; 
though some of our conclusions have thus been forestalled, we have- 
been enabled to present them with more certainty and completeness. 

Finally, we may claim that the public discussions called forth by the 
activities of our Commisaon and the evidence taken by it have also 
borne their part in this movement, and have led to proposals being 
put forward or action being taken by Local Governments for the im¬ 
provement of technical education, the employment of experts, the crea¬ 
tion of official organisations, and assistance to individual industries, 
which clearly evidence the widespread desire for progress in the direc¬ 
tion indicate in our report. 

It is our pleasant duty gratefully to acknowledge the generous 
assistance and hospitality which we received 

©f officials and non-officials throughout the 
course of our work. We wish in particular to 

record our sense of the help which we received from representatives 
of the numerous industrial firms to whom we applied for advice and 
information. We derived much encouragement from their readiness 
to place at our disposal the results of their valuable experience. We 
desire also to express, our thanks to the Local Governments and Adminis¬ 
trations for thdr cordial co-operation in our enquiries. 

We have now only to place on record our appreciation of the services 
of Mr. R. D. Bell, I.C.S., our Secretary, and of Mr. G. H. W. Davies, 
LC.S., who joined us as Joint Secretary in October 1917. The former 
render^ valuable assistance in working out the detailed lines on which 
we subsequently conducted our work; and his service with the Indian 
Munitions Board gave him most useful experience which was freely 
placed at our disposal. Mr. Davies, who had previously acted as Secre¬ 
tary to the Bengal Provincial Industries Committee, lightened our 
labour.] materially by Ms willing help. 
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Eural India, Past and Present. 

1. At a time when the west of Europej the birthplace of the modern 
industrial system, was inhabited by uncivilised 

*in^l tribes, India was famous for the wealth of her 
"“'“"“cauU"""*’ rulers and for the high artistic skill of her 

craftsmen. And, even at a mncli later period, 
when merchant adventurers from the West made their first appearance 
in India, the industrial development of this country was, at any rate, 
not inferior to that of the more advanced European nations. In both, 
industries had for long been protected and controlled by somewhat 
similar systems, the gilds of Europe fulfilling in this respect much 
the same- functions as the Indian castes. But the widely different social 
and political conditions of the Vv est had helped the middle class to 

■establish itself oi; a foundation of commercial prosperity, and the strug¬ 
gles for political and religious liberty in which it had taken its share 
ha dendowed it with a spirit of enquiry and enterprise, that was grad¬ 
ually and increasingly directed to the attainment of industrial efficiency. 
It was to this middle class, that the so-called industrial revolution 
•of the eighteenth century was mostly due. This revolution was only 
the culmination of a long series of attempts to utilise in the most profit¬ 
able way the natural resources available. But even at this time pro¬ 
gress was by the slow methods of trial and error, ” and the knowledge 
of scientific laws was in an elementary stage throughout the period when 
the most striking industrial advances were being made. 

2. The East India Company, whose agents fii*st set foot in India at 
a time when the earliest beginnings of the great industrial movement 
were making their appearance in the west, was primarily a trading 
corporation, whose role was to exchange as far as possible the manm 
factured goods of England for the products of India. Whether these 
products were raw or manufactured was not a matter of vital import¬ 
ance to the success of its trading operations, which was not seriously 
affected by the exclusion at one time of Indian silk and cotton goods, 
brought about by the jealousy of British manufacturers. Attempts 
were frequently made throughout the period of its domination, and even 
subsequently, to introduce into India various manufactures with State 
support and encouragement; but in the absence of scientific knowledge, 
such experts as were then available were unable successfully to adapt 
the results of western experience to Indian conditions, and most of the 
.enterprises ended in failure, perhaps the best-known instance being 



the iron works of southern India. Those failures strenghthenocl n 
neons idea that tropical countriCvS, with their naturally fertile* liiniiii 
and trying climate, were suited to the production of raw 
rather than to manufactures. The growing siK‘.ceHS of the textile imlu.Hiry 
did little at first to dispel this view, and, as the doctrine of toifcVxrc 
established itself, gave further force to the theory that (j!<>v<*rniuiuit 
was ill-q^ualified to further industrial dovclopinont by dir(K;.t 
and that all ^ucli matters should be left to private^, entcirpriHc^.* 
efforts of the State were concentrated on the improvement of <*.0110101 
nications and on facilitating the Dow of trade, which contimool, oioI**r 
the conditions above described, to consist mainly of exports of IihUuii 
raw material and imports of foreign manufactured products. tdo^ 
feeling which gradually arose among thouglitfiil men in Jiulno tliiit 
the existing conditions wore unsatisfactory and wore oven iiuiui<uil 
national development, was well founded; and, accentuated by dir 
growing pressure of foreign competition, and latterly by the «d 
a terrible war, has culminated in a universal demand for a o.oiiiplrtr 
industrial system on western lines. 

A more detailed account, liowcvcr, of the economic, position in ihuum 
sary for a clear understanding of the complex factors which inunt. hr 
taken into account before framing a remedial policy. 

3. The coming of the railway and the steamship, the opniiing 
. the Suez Canal, and the extension of inuisu* ami 
indm More ra.iwayo. 

have brought about very great changes. In earlier times (wery villiigr 
not only grew most of its food, but either provided from its own !*<c.Hcnirrr.i 

or obtained from close at hand its few simple wants. Its <dot-h, iimi 
often the raw material for it, its sugar, its dyes, its oil for food or 
its household vessels, and agricultural implements, w(n’o mamifiu-fuirrcf 

or produced cither by the cultivator himself, or by the village 
men, who were members of th.e village community and were ,rcniuii<u*ai<Hl 

by a share of its produce. Money for the payment of the Govcu'nitmtit* 
dues and for the purchase of iuetals or of luxuries was found by the 
sale of surplus food-grains or of agricultural and forest products re<|itiriHl 
by neighbouring villages. These exchanges were oliectod and fminmiMl 
by the country traders, who were found mostly at the largo villages 
or small towns that formed the centres of a series of economic*. <ureli*M, 
the radius of each of which was measured by the distance to which 
the few local imports and exports could be profitably carried. 

The above is a fair description of the country as a whole ; but trlien^ 
were not wanting other and larger centres of trade, situatexl on the 
few recognised routes of land transport, on navigable rivers, or mi the 
sea-coast, where a market existed for the articles to which theijc rarity 
or costliness lent sufficient value to offset the expense of carriage from 
a distance. These were few, for communications wore difiioulfc and 
insecure. Precious metals, artistic manufactures, and a few rare drugn 
and dyes made up the bulk of this traffic, which was mainly dirtmtcMl 
to the ports from which trade with foreign countries was carried on, 



or to military and administrative centres. Tlie courts of Indian rulers 
had always attracted to themselves the surplus grain of the country¬ 
side to feed the armies, officers, and dependents of the Chief. These 
and the traders and artificers who supplied their needs, made up the 
population of an old Indian capital. From an industrial point of 
view, the most interesting section of this population was the class of 
artisans who were engaged in producing not only arms and leather 
accoutrements, but rich textile fabrics, carved stone, wood and ivory, 
wrought metal, jewellery, and other articles of luxury, often of exqui¬ 
site workmanship and high artistic value. Even to-day, the famous 
centres for the production of Indian artwares are the old capital towns,. 
The earnings and social position of such craftsmen were, in times gone 
by, out of all proportion to those of the less skilled workers in the 
villages or small towns. 

4. The ports were hardly less numerous, though far smaller than to¬ 
day ; it will be clear from the account already given, that their trade 
was only in the rarer and more valuable articles and in commodities 
such as spices, of which India possessed a complete or partial monopoly. 
It was further restricted in the case of the western ports by the formi¬ 
dable barrier of the Ghats, with the result that all but the most portable 
and valuable exports were drawn from the comparatively small area 
between them and the sea. The foreign traders who were settled at these 
ports, with a few agencies located along the various trade routes which 
supplied them, not only collected these articles, but took an increasing 
share in the finance and organisation of their production. 

We have now to see in what ways this state of affairs has been modi¬ 
fied by outside influences. 

Effect of Exports. 

5. Turning in the first place to the rural areas, we find an increasing 
. degree of local specialisation in particular crops. 

Economic chamges m rural especially in those grown for export. Cotton 

is now no longer planted in small patches 
in almost every village where conditions are not absolutely prohibitive, 
but is concentrated in areas which are specially adapted to its various 
types. The dry plains of central and western India are admirably 
suited to a short-stapled but prolific kind; while the canal fed zones- 
of the Punjab, the United Provinces, and Sind are producing an in¬ 
creasing quantity of longer-stapled types, which are also grown in the 
retentive soil and moister climate of Gujerat and in the well-irrigated 
areas in Madras. The peculiarly favourable climate of Bengal has 
tempted the ryots to extend their jute cultivation, often at the expense 
of their foodstuffs, while sugarcane is disappearing from tracts not 
specially suited for it. A visible sign of this movement may be seen 
in the abandoned stone cane mills lying near villages in the arid plains 
of Central India, which now prefer to keep their scanty stores of water 
for other crops and pay for their sugar by the sale of their cotton. The 



people tave been led to make tkis change by the cheap railway and 
steamer transport and by the construction of roads, which, while facili¬ 
tating the introduction of foreign imports, also render available to the 
farmer in his distant and land-locked village a large share of the price 
ofiered by far-off nations for 'articles which once merely supplied the 
needs of Indian rural life. Markets have sprung up on or near the 
railway, where the foreign exporters or the larger Indian collecting 
firms have their agencies; and the ryot is now not far behindhand, in 
his knowledge of the fluctuations in the world-prices of the principal 
crops which he grows. 

Improved means of communications have had another important 
effect in altering the nature of tbe famines to which so large a part of 
India is exposed, and in lessening their disastrous results. The develop¬ 
ment of irrigation and the improvement of agriculture enable the country 
in a normal year to grow a much larger quantity of foodstuffs than 
before, and it is now possible, thanks to the railways, to divert supplies 
from the export trade to the famine-stricken tracts. Famine now 
•connotes not so much a scarcity or entire absence of food, as high prices 
and a lack of employment in the affected areas. The terrible cala¬ 
mities which from time to time depopulated wide stretches of country 
need no longer be feared. The problem of relief has been scientifically 
studied, and a system worked out which can be put into operation as 
soon as the recognised signals of approaching distress are apparent. 
Failure of the rains must always mean privation and hardship, but no 
longer necessarily wholesale starvation and loss of life. 

It is clear that, if the basis of employment also be widened, crop 
failures will lose much of the severity of their effects, and the extension 
of industries, in as great a variety as circumstances will permit, will 
do more than anyth ng to secure the economic stability of the labouring 
classes. 

6. The capital in the hands of country traders has proved insufid- 

Scarcity of capital for 
agriculturcw 

cient to finance the ordinary movements of the 
crops, and the seasonal calls for accommoda¬ 
tion from the main financial centres are con¬ 

stantly increasing. This lack of available capital is one cause of the 
high rates that the ryot has to pay for the ready money which he 
needs to buy seed and to meet the expenses of cultivation. On the 
other hand, money is largely invested in the purchase of landed pro¬ 
perty, the price of which has risen to very high figures in many parts 
of the country. Proprietors freely spend their savings from current 
income on the improvement of land in their own cultivation, but loans 
from private persons for this purpose are obtainable as a rule only on 
terms quite disproportionate to the value of the improvements. These 
.are also almost invariably made on land in the investor’s own possession, 
not in that of his tenants. The magnificent irrigation systems of India, 
the drainage works of Bengal, and the relatively small amount that 
has been advanced by Government as improvement loans are almost 
the only instances where public funds have been definitely devoted to 

4 



labour and wages in rural 
India. 

this end. The demand for capital for land improvement has hitherto 
perhaps been modest; but the stimulus afforded by the various provin¬ 
cial Agricultural and Industrial Departments, especially in Madras, 
has led to the introduction on a small, but rapidly increasing, scale of 
modern appliances to replace labour, improve cultivation, or supply 
irrigation water. Towards the provision of working capital for culti¬ 
vation, something has been done by the co-operative movement, ini¬ 
tiated and fostered throughout by Government action, and far more 
may be hoped from it in the future. But the no less urgent necessity 
of relieving the ryot from the enormous load of debt, with which he 
has been burdened by the dearness of agricultural capital, the necessity 
of meeting periodic demands for rent, and his social habits, has hitherto 
been met only to a very small extent by co-operative organisation. 

7. It is impossible to pass from this brief sketch of the agricultural 
position without some allusion to the rise in 
the rate of wages and the growing scarcity of 
labour in most parts of the country. The rise 

in the cost of labour is due mainly to the increased demand, but in 
some places to the decline in the labouring population consequent on 
the ravages of plague during the past twenty years and on famine in 
the last decade of the nineteenth century, although we do not forget that 
the population as a whole increased by some twenty millions between 
1901 and 1911. This period of distress was followed by a sequence 
of more favourable seasons combined with higher world-prices. This 

'prosperity in its turn led to greater expenditure by Government, rail¬ 
way companies, and private enterprise, necessitating increased employ¬ 
ment. Simultaneously, the increase in world-prices, which became 
effective in India owing to the rapid extension of communications, 
brought the cultivator more money, and the consequent rise in the cost 
of living furnished an additional argument to the labourer in his claim 
for higher wages. This rise tells heavily on those sections of the popu¬ 
lation which are not benefited by the increased agricultural and indus¬ 
trial production, and has accentuated the tendency of the village artisan 
to migrate to the towns, where better pay is obtainable. 

8. The export trade from country districts generally suffers from 
the existence of an undue number of middle- 

IViic! lemen^^an^ 8 expor intercept a large share of the profits. 

The reasons for this are various. In the first 
place, it must be remembered that a great number of Indian cultivators 
are indebted to a class of traders who not only lend money, but lend, 
purchase, and sell grain, and sell such articles as cloth, salt, and oil to 
small consumers. The position of a peasant farmer, with grain, seeds, 
or cotton to sell, and at the same time heavily indebted to his only 
possible purchaser, effectually prevents him from obtaining a fair 
market price for his crop. Even where the farmer is not burdened 
by debt, his business with the dealer is still very often on a per contra 
basis, his purchases and sales being alike reckoned in cash in the dealer’s 
books, at a rate which is not always known to the customer at the time. 



Tlie farmer, owing partly to povoviy aiul paw'tly to the exirtnin^ anil) 
division of land, is very (Mm a protlucnr on ho ainnll n miW that it m 

practically impossible for him to ta.ki». his crop to the larger 
where ho can sell at current market rates to t!n^. agents of the Inggin- 
firms. Tliis is CBpccially the case in Ikmgah Biiiiir ami Orissiij am 
the United rrovinccs. Heae most of tln^ artie.hm of export are juiniiasi^tl 
from local dealers by the exporting agmuhes. 1'he larger luarlcet.s are 
usually frecpientcd by an unneccHsary munbe^r of brobaM and tout i ; 
and there are almost 4ilwayB one or mon^ intenmHliaries betwemt tin* 
purchaser who moves the grain to the point of tu>miuniption or eK|Hiit. 
and the producer or otlier person wlio actnally brings i\m crop inii» tie* 
market. 'The market rules and organisation do not imuiitly provide 
means for preventing or punishing frauduhmt t-rade nietfiods : \Utile 
tlio multiplicity of the local weights and nn^asurrs, amh in many eairi, 
it must be added, the natural desire of tln^ selhs* not to bit ilie only 
defrauded, contributi^ still furtheu* to an undesirable nUilm of itllair .. 
Complaints arc freijucnt, but all partic‘.H maa^pt wliat appears to ilna!i 
the inevitable. But, where a better organisation has been ta-iiablislied 
the ryots thoroughly appreciate the hmudli. A bettia* mark<‘i systmn. 
co-oporativo soiling, and edmuition an^ the most promi’ung rmiifalu’ i. 

Effect of Imports. 

9. Such arc some of the far-reaching efieeis on eoiiitiry life of ihi^ 
increased How of exports from Iiulia» 11ie 

Influence of greater number and variety of imports have 
also had their inlluencm, thougli in a lens marloal 

degree. Vcssola and implementH of inm, brass, anti eopper an' no4 
commonly used in tlie villages, and tluur price is witliin the reiy*!i of 
almost all classes. Betty articles of domeidac use or personal ornament, 
such as scissors, mirrors, hanglea, and the tliousand and one tdmap 
and glittering trides with whie-li tlie rural liucksttu' decks his sialh havi* 
poured in from abroad. Drugs ami patent me-diirm'a of all kimis, I ndis n 
and foreign, command a. ready salt'.. Hewing maeJum^a art', found mairly 
overywhero, and bicycles are in cvta’ancrcasing dtmiaml 

The effect on small imlustrieB in Imlia him btam conaiileriilihg but 
has not always been in the same diretdiion. import of brass iiheef .m. 
for example, has reduced the demand for tht'. stawitit's of tlie brass foumlms 
but has greatly extended the businesB of the maker td Iniwa lioll«oi 
ware. Cheaper iron obtainable in convenient see-tions has Indpetl th«' 
cultivator to buy more and better carts, and has diminialied ilu' eosf 
of many of his indigenous ituplements. Hici position of the village* 
artisans is changing. The temlcncy is for tlimn to lost^ their aiaitw as 
village servants, paid by the dues of the village community, and ft) 
become more and more ordinary arlisans, who compe.ie freidy iiiiioitg 
themselves for custom ; in some caB(‘,H, notably that of the village hatt.her 
worker, they are disappearing under the competition of organised 
industries. The influx of mill-made picuav-goods, not only of foreign, 
but of Indian manufacture, had before the war <dieapene<l the prici^ 

ft 



of cloth, in comparison with other commodities and had enormously 
extended its use by the poorer classes, but had, at the same time, pre¬ 
judicially affected the communities of weavers scattered over the country 
in the towns and larger villages. In India a far greater degree of resist¬ 
ance has been offered by the hand loom to the aggressions of the factory 
than in England. This is attributable to the great number of specialised 
types of cloth of which slow-moving Indian custom decrees the use ; 
to the fact that the demand for many of these is on so small a scale, 
while the types themselves are so special, as to render it difffcult for 
the power loom to produce them at a profit; to the faithfulness of the 
weavers as a caste of their hereditary trade, and their unwillingness, 
especially in the smaller towns, to take up factory work ; and, to a 
less extent, to the money locked up, on a vicious system it is true, in the 
financing of the weaver by his patron and incubus, the money-lending, 
cloth merchant. 

10. The effect of the use of imported and factory-made articles on 
^ . . the standard of comfort of the rural population 

Standard^olMmjMt affected however, generally small. The 

poverty of the Indian peasant precludes most 
novel forms of expenditure, while lack of education and the prescrip¬ 
tions of custom make him slow to accept any innovations in his food 
or clothing, or in the habits of his daily life. But the enormously ex¬ 
tended use of cotton cloth, especially of the finer counts, of woollen 
clothing, the introduction of kerosene oil, matches, collapsible umbrellas, 
and of better and cheaper cutlery and soap, have added appreciably 
to the comfort of the people. 

The increase of exports and imports has facilitated the provision of 
funds for communications. The existence of these communications 
has itself had an educative effect on the people, has gradually helped 
to render labour more fluid and incidentally more costly, and has added 
to the sense of political unity among the more educated classes. 

This rough sketch may serve to illustrate the effect of modern indus¬ 
trial and commercial development on the rural areas which furnish 
most of the raw material of Indian trade and industry and, so far, almost 
all the markets for the latter ; and we may now turn to a study of some 
of the principal centres of industry where it3 progress is most readily 
discernible. 



CHAPTER Jl. 

Some Industrial Centres and Districts. 

IL The great (liflBimilariiirB of Boil luul rlinuift^ itii4 the 
whieli hiivt^ idlVrletl tht^ (lovi*lo|iiiif‘!ii uf ilit» 

iitul Mirikitig iiHH|iutlif ioM of I'rcutiaiar roiiflitiaiin, 
Tho Btony, ari<l Demui uplandn, wlieni iho [iracairinua niiiif ill will 
Bcarcely allow the thrifty MaratJui fanaor to hopo fur a |pit»4 liiirv*"'4t 
even in one year ont of two» aflonl a niark^nl ronfr.t. !fi fht^ rirli iilliivial 
plaiiiH of BcngaK a land that ha.i little fu fi*ar from thu Mini.ioiii hut ^ 
occaHional floodB. The eana.1 /.onen td the Ihiitjain with tIt nr eenin^ 
crops of wheat and oil se,edM» anunteriinxe i with fli m!i*:iefi plaifri of 
the hark, that yitdd hardly more than a Hnoity pantiiniiie fur eaiitel i 
or cattle. Only a vtn-y hnv milen away from lariie aiid prir^purimn 
poriiB or busy mining tUHtrieda are whle HtrefelnM of jimgle or aamlv 
deserts. A mere general outline of the waummie position in Itnliit would 
be of no value for the purposes of ilib report, white to <itdiiitnit4i ilu^ 
whole picsturc iti detail would be impriwdaeahle. The tamveiiieiti 
way of presenting tin*, eonunereial n.nd imiusiriid rnmdiittiiiii td iJw 
‘Country, as a basiH for our proptmids, is by a di^Heription of aideoted mmm 
or centres as specimen.s of (rmnomie, dtwtdopment, in which ilm fimtora 
with which we havt^ to deal appear in varying eireumHfaimma atitl degreea. 
.Prominent among tlu^ae are the great eiiii'H of Bombay and (klewita; 
iip-eonntry inaniifae.turing towns lik<* (hwnpore; distrihufing miirkefa 
like Delhi ; i.h(‘. cotton and jut(‘ fnmts, wfien^ mardiinery and marlo'fa 
have bi'e.n gradually calhul into <*xiHtcnc»^ to dual with impurlant rtmi 
niercial cropn; the railway workslu^pH; ami the coal and ir*m dmfrictii 
of Bengal and Biluun Thesis are alilot eliarar.terii4ed» in a giaatiur or Imn ^ 
•degree, by the presenee of large tradera and lenders of orgimiaufl imiuu 
try, aocustonuMi to buy and sc^ll or to maimfardam^ on a wttolii:^ifdo aciile 
and in close tomdi with the (tonditionH <d work! markets and world imltiii' 
tries; of aggregations of capital ; of grou|iH of fnctoriinH and bodies of 
serni-skiUed or unskilled labourers, who have migrated tlutloT, leni’ 
porarily or iicrmanently, from tiistant phici^s, leaving tin* liomm ami 
small farms which they often still ptwsess (.o the care of their fiimiiti*ii or 
relatives , and of larger or smalhu* engimuu’iiig works, wluch have sprung 
up to supply the needs of organised industries amj nspiirc the servic«*a 
•of skilled mechanical <‘.nginecwH and artisans, 

12. A characteristic f(‘4rture of organised imlusiry and cuntimerc.ii in 

Tlie large agency firms. chief Indian centres is tlie. preseuco id 
the large ag<uu?y firms, which, except in the 

a 



case of Bombay, are mainly European. In addition to participating in 
the export and import trade, they finance and manage industrial ventures- 
all over the country and often have several branches in the large towns. 
The importance of these agency houses may be gauged from the fact 
that they control the majority of the cotton, jute and other mills, as well 
as of the tea gardens and the coal mines. This system originated and 
has still continued owing to the ability of these houses to furnish financial 
help to industries ; it also owes its existence to some extent to the diffi¬ 
culty, in the case of companies under European control, of finding among 
the relatively small class of leading men of business available in India 
directors, especially managing directors, who will remain in the country 
long enough to guarantee the continuous supervision requisite for the 
successful conduct of such businesses. An agency firm as a rule comprises 
several partners, some of whom are taking their turn of duty in India, 
while the others attend to the firm’s affairs in London or elsewhere. 
There is no doubt but that the system is in many ways w'ell adapted 
to present conditions in India, and has a far greater list of successes to 
its credit than can be shown by ordinary company management under 
individual managing directors. We are much impressed by the strong 
evidence of the high financial prestige possessed by the better-class 
agency firms, and of the readiness of the investing public to .follow their 
lead, a position only reached, we recognise, by a policy, extending over 
many years, of efficient management, cautious finance and watchful 
attention to the interests of client enterprises. Nevertheless, they have 
not escaped criticism as being unduly conservative in their methods of 
business and as exhibiting undue reluctance to embark on new ventures. 
They have been charged with lack of enterprise and an unwillingness- 
to follow up lines gf development naturally proceeding from the expan¬ 
sion of operations in their own specialised industries. In other words, 
they have been inclined to develope commerce rather than industries,, 
and have thus been at times less helpful than might have been the case, 
in clearing the way for continuous industrial progress. 

In recent years, however, a new spirit has arisen, evoked by the genius 
of a few men who have boldly faced the industrial needs of India and 
have not been deterred by the large scale on which it is necessary to start 
operations. They have instituted such thorough preliminary enquiries 
that they have been able to accept the conclusions reached with confi¬ 
dence and, when these were favourable, to act upon them. The success 
which they have achieved as a result of the scientific methods adopted 
has encouraged others to similar efforts, and these have been further 
stimulated by the war, which has clearly demonstrated the vital neces¬ 
sity for industrial development and has, temporarily at least, lessened*, 
foreign competition. 

' Calcutta. 

13. The large centres are not numerous, and are of such impoltanca^ 
to the surrounding districts and so decidedly differentiated fromjh^m as. , 
to warrant a more detailed and individual description. "‘x 



Calcxitta, in spite of the position and consequent expense of the port 
120 miles from the open sea and on a. dangerous river, has immense, 
natural advantages in its situation on the estuary of the mighty river 
system which traverses the fertile and populous plains of Bengal, .and in 
the fact that it is the undisputed centre of the great jute, tea and coal 
industries. 

14. Jute was apparently first shipped from Bengal in 1795 by ofi&cers 
of the East India Company seeking an Indian 

The jute industry. substitute for hemp, but it was not until 40 

years later that pure jute yarn was made and sold in Dundee. Subse¬ 
quent exports of the raw material grew rapidly, especially during the 
Crimean and the American Civil wars, when supplies of Kussian flax 

. and hemp and of American cotton respectively were cut ofi from the 
European markets, until in 1908-09 they totalled 893,955 tons ; there¬ 
after they have shown some tendency to decrease. In Bengal the hand- 
loom industry assumed considerable proportions- in the first half of the 
19th century, and, as late as 1850, the value of the manufactures exported 

•exceeded that of the raw jute ; but it was not until 1855 that the first 
machine-spinning mill was erected at Rishra near Serampore, followed 
after four years by the first power-loom factory at Barnagore just out- 

• side Calcutta. In 1881, 5,000 power looms were at work in Bengal; 
in 1891, 8,000 ; in 1901, 16,000 ; and in 1911, 33,000 in 59 mills, while 
the latest figures available (1916-17) show 71 mills running with 39,404 
looms and employing 260,199 persons. The paid-up capital of these 

• concerns, including debentures but excluding reserves, amounts to 13^ 
•crores of rupees and 2^ million pounds sterling ; and the mills now manu¬ 
facture over 1,000,000 tons of the raw material annually. Jute manu¬ 
factures exported in 1913-14* reached a total value of 28^ crores of 
rupees for all India, while in the same year exports of raw and manufac¬ 
tured jute together were valued at 59 crores, or almost 25 per cent, of 
the total exports of Indian merchandise. Including India’s internal 
-consumption of jute manufactures, the annual average value of the 
jute trade to Bengal has been computed at 60 crores of rupees, or 
£40,000,000 sterling at the pre-war rate of exchange. The association 
of the Calcutta jute industry with the east coast of Scotland has through¬ 
out remained intimate. The majority of the European staffs are of 
Dundee extraction, and most of the experts in the managing firms are 
‘Scottish. A few jute mills are driven by electric power generated from 
coal, and the plant is usually of an up-to-date type and maintained at a 
level of efficiency which is relatively high for India. The average jute 
mill is generally, it must be remembered, on a larger scale than the 

.average cotton mill. 
15. The mills draw their labour mainly from Bihar and Orissa, the 

Labour in the jute mills. Provinces .the northern ^stiicts of 
Madras and Bengal. The Bengali is taking a 

^ We have taken the latest figures available, except in cases where obviously the 
• figures are seriously affected by war conditions ; e.g., exports and imports, and in some 

^ eases railway transport. 



smaller and smaller share in the openings for manual labour created 
by the mills. Some interesting proofs of this tendency are cited in a 
note placed before us in Calcutta, from which we take the following 
particulars. In a Government report on labour in Bengal (1906), it is 
stated that 20 years earlier all the hands in jute mills were Bengalis, 
but that at the date of the report two-thirds of them were immigrants. 
At the present time about 90 per cent, of the labour is imported. A 
census was taken in 1902 by the managing agents of four mills in Garulia, 
Bhadreswar and Titaghur. Another census was . taken by the same 
managing agents in the same areas in 1916, the mills having meantime 
increased to seven. The result showed 28 per cent, of Bengali workers 
in 1902, and 10 per cent, only in 1916. The shortage had been supplied 
from the Northern Circars. It is significant that there were 360,000 
more immigrants in 1911 than in 1901 in Calcutta, the 24-Parganas, 
Howrah and Hooghly. In the 24-Parganas in particular, the number 
of immigrants had increased by 176,000, or nearly 80 per cent. 

The mill workers are in almost all cases recruited by and employed 
under a class of men known as sardars, usually themselves of similar 
origin to the labour they supply. Some mill-owners complained to us 
of this system, which is an obstacle to progressive management, and does 
not conduce to industrial peace; but they professed their inability to 
alter matters. The labourers live as a rule in what are known as hustis, 
collections of huts in the neighbourhood of the mills, which are neither 
owned nor leased as a rule by the mill management, but are often the 
property of the sardars. This last is an eminently undesirable practice. 
In these bustis the workers are poorly housed among surroundings 
usually insanitary and unpleasant, though praiseworthy efiiorts to im¬ 
prove matters have been and are being made on an increasingly large 
scale by mill-owners, who have erected dwellings on or near the mill 
premises for a proportion of their labourers. The latter are ready enough 
to avail themselves of the accommodation provided. The position of 
mill labour in general and the housing question in particular, form the 
subject of Chapter XVI. Specimen wages of jute-mill operatives in 
June 1918 are exhibited in the statement below. The figures are in 
rupees per mensem :— 

Carders. Eovers. Spinners. Shifters. Winders. 

9 12 14i 11 18 

Beamors. Weavers. Mistrics. Coolies. 

22 27 30 13 

Wages are paid weekly, one week in arrears. 

Mill-owners complain of the unwillingness of their labourers to respond 
to the stimulus of higher wages ; the latter do not as a rule increase their 
output when engaged on piece-work, but merely work fewer days in the 
week. The reasons for this were investigated in some detail by us. 
We have little doubt but that the long hours passed in the uncongenial, 
if not unhealthy, surroundings of a factory, from which the labourer 
returns at night to a dirty, crowded and insanitary hovel, where his only 



relaxations are found in tlie liquor shop and the bazaar, are most un- 
attractive to a man accustomed to rural life, and it is only the congestion 
existing in his native district and the desire to earn higher wages for a 
time, that lead him to submit to such conditions. The mill workers of 
Bombay and Calcutta do not for the most part remain permanently 
at the mills, but return after a longer or shorter period to their native 
villages, though they eventually drift back in many cases to the mills. 
This practice affords a much needed change from the conditions under 
which the labour force lives and works, conditions which can never 
create a skilled and steady class of operatives. The labourers are, more¬ 
over, almost entirely uneducated ; the facilities for the education of 
their children in the villages from which they come are, it is believed, 
quite inadequate ; whilst in the neighbourhood of the mills, for children 
who are taking their share in mill labour, they exist only in the few 
cases where they have been provided by enlightened employers. More 
will be said in a later chapter regarding the problem of the education 
of juvenile factory workers ; it is sufficient here to point out that, with¬ 
out education, a standard of comfort that will respond to the stimulus 
of decent housing and lead to a desire for increased earnings is not likely 
to be attained. 

16. It is a noteworthy fact that Bengali, or indeed Indian, capitalists 
, . . have taken very little part, otherwise than as 

the Jute industry. luere investors, in the starting, and none at all 
in the management of jute mills, the step 

from trading in and financing cotton to its actual manufacture was 
readily taken, with the help of English textile experts, in Bombay, 
where the weaving of the local staple by hand was a prominent industry 
before the import of mill-made goods. Similarly in Bengal the weaving 
of jute fabrics was an important industry in the first half of the last 
century and, until very recently, the initial collection and finance of jute 
were mainly in Bengali hands; but in Calcutta the Bengali merchant, 
who had settled there to take his share in general trade, was apparently 
unable to pass on from that stage to manufacture and, even in his com¬ 
mercial business up country, he is yielding,ground to the more enter¬ 
prising Marwari trader from Rajputana. 

There is another reason which may perhaps have contributed to this 
failure on the part of the Bengali to take advantage of his position. 
British capital and expert skill have been freely poured into the Calcutta 
jute industry owing to the advantages of its location, while, for almost 
40 years past, the industry in the United Kingdom has stood still, in 
point at least of the quantity of jute consumed. 

17. The existence of jute mills, of tea and jute cultivation in Assam 
^ - . . and Bengal, of busy river traffic and a great 

”^ceHancous^Sctories!”*^" the neighbourhood, in more recent 
years, of coal mines, have led to the establish¬ 

ment of engineering firms, some of considerable size, in or near Calcutta, 
the number of which in 1915 was stated to be 27, with 12,000 employes. 



There are also in and around Calcutta various miscellaneous factories,, 
the most important being the flour and paper mills, the labour supply 
of which is recruited and organised on the same basis as that of the jute 
mills. A noteworthy feature of Calcutta industrial life, which has 
become much more prominent in recent years, is the number of small 
organised industries recently • taken up by Indians, such as tanning, 
pottery and pencil making ; also the many small power factories for oil 
milling and rice husking owned by them. The rapid increase in the 
number of these latter leads to the.belief that they earn a profit, though 
the condition of their plant usually leaves a good deal to be desired in 
point of efiiciency. 

18. The sea trade of Calcutta in normal times is carried by certain 

sea-borne and inland trade, lines, and by a number of tramp steamers 
and a few sailing ships. The number or vesseJs 

entered and cleared from the port of Calcutta in the year 1913-14 was 
999, of 3,077,199 tons burden. The figures for imports and exports 
of private merchandise in the same year were (in thousands of rupees):— 

Chief heads. 

Cotton manufactures 

Imports. 

Value. 

28,87,14 

Twist and yarn . 95,44 

Metals and ores . 9,66,17 

Sugar .... 6,46,7a 

Machinery and mill work 3,20,64 

Oils .... 2,05,66 

Hardware 1,42,31 

Total under all heads . 74,49,52 

Jute manufactures 

Exports, 

28,20,24 

Jute, raw 28,03,44 

Tea .... 10,55,75 

Hides and skins . • 8,47,50 

Grain, pulse and flour . 6,85,60 

Seeds .... 3,59,07 

Total under all heads . . 98,50,27 

A vast amount of traJB&c passes down the Hooghly by river steamer 
and country boat: the two principal river steamship companies own 
204 steamers and 313 flats. The total merchandise thus brought into 
Calcutta in 1913-14 was 1,126,000 tons, the leading lines of goods being 
raw jute 334,000 tons, gunnies 188,000 tons, and rice and paddy 198,000 
tons. The Eastern Bengal and the Assam-Bengal Eailways share with 
the river craft the trade of the fertile and densely populated jute and 
rice districts,of northern and eastern Bengal. The Bengal-Nagpur 
Kailway traffic consists mostly of coal and of seeds and food-grains from 
Orissa and the Central Provinces. The East Indian Eailway, which is 
the largest system of the three that terminate in Calcutta, imports 



food-grains and seeds from northern India and south Bihar, and handles 
the bulk of the coal traflic. The total volume of the rail-borne trade of 
Calcutta in 1913-14 reached 10,389,000 tons, of which imports amounted 
to 8,605,000 and exports to 1,784,000 tons. .. 

A large share of this trade is in the hands of a class of Indian, mainly 
Marwari, merchants, who as a rule have not hitherto directly handled 
oversea imports (except piece-goods, cheap iron and galvanised sheeting) 
or exports, but have carried on their trade in import and export goods 
through European houses. These latter export country produce and 
manufactures, the greater proportion of which is, however, in the case 
of the largest firms, purchased by their own agents up country, and 
import piece-goods, metals, machinery, sugar, etc. The export trade 
here, as in other large Indian ports, is financed by the exchange banks, 
who purchase the bills which exporters draw on consignees or their 
bankers or agents in other countries, and to a certain extent by large 
importers direct^ 

Bombay. 

19. The city of Bombay owes its origin to its geographical position 

Trade and communications, i*® magnificent harbour, which gradually 
became a collecting centre for other ports on 

the west coast and for the relatively small strip of land between the 
Ghats and the sea. During the closing years of the Maiatha power, 
the contrast afforded by tbe peace and security of Bombay with the 
disturbed Deccan was responsible for a great addition to the wealth and 
population of the city. The introduction of a more settled rule in the 
country above the Ghats was almost immediately followed by the making 
of a road over the Bhor Ghat to Poona. From that time progress in 
communications between Bombay and the country to the north and east 
has been continuous ; and it is now connected with Gujerat and north¬ 
ern India by the Bombay, Baroda and Central India Railway, and with 
the Deccan, Central India, the Gangetic plain, Calcutta and Madras by 
the Great Indian Peninsula Railway. Bombay thus receives a large 
quantity of country prodacts of all kinds, of which by far the most 
important is cotton; it lacks the advantages which Calcutta possesses 
in its proximity to the coal fields and in the river system of Bengal, 
though its harbour opens directly on the sea and affords greater possi- ^ 
bilities of improvement, of w;hich full advantage is being taken. The 
traffic in and out of Bombay over the railways in 1913-14 was (in 
thousands of tons):— 

Inward.3,230 

Outward.1,642 

Amongst the principal items were (in thousands of tons) :— 

Imports. Exports. 

B,aw cotton . 620 Cotton manufactures 98 
Oil seeds .... . 904 Metals and machinery . . 229 
Wheat and flour . 324 Sugar. . 166 

1^ 



20. The principal industry of Bombay is the spinning and weaving of 
The cotton industrv cotton, of which, however, it possesses by no 

means the monopoly which Calcutta can claim 
in the case of jute manufacture. An account of the origin of the Bombay 
cotton industry will be found in Chapter VII. In the year 1916 there 
were 266 mills in India, containing 6,839,877 spindles and 110,268 looms 
and employing an average number of 274,361 hands daily; of these 
Bombay itself possessed 86 mills, 2,984,575 spindles and 53,205 looms, 
and the persons employed numbered 118,303. Cotton spinning and 
weaving, though India's share in the industry is mainly confined to the 
lower counts, require finer manipulation than the process of jute manu¬ 
facture, and demand more skill on the part of the operatives. Though 
the first Indian cotton mill was opened in Calcutta and other attempts 
have been made since to establish a cotton industry there, these, with 
few exceptions, have been far from successful. Calcutta is no doubt less 
favourably situated in respect of the cotton tracts generally than Bombay", 
although much of the cotton consumed by the latter reaches it from 
places as distant as those from which Calcutta draws its supplies, while 
Bombay is at a disadvantage in respect of fuel, a deficiency now to some 
extent supplemented by water power. 

21. The Bombay mill operative, whether owing to his training or 
s IS more skilful and intelligent than the 

Bihari immigrant into Calcutta, though 
probably no better educated, while he is more tolerant of uncomfortable 
surroundings than the Bengali labourers, who possess a relatively high 
degree of intelligence. The wages of mill labour are higher in Bombay 
than in Calcutta and have been raised appreciably since 1914. Sample 
rates, including a war bonus, for Bombay in the year 1918 were (in 
lupees and annas per mensem! :— 

Kb As. 

Drawer (cardroom) . . . . . . . . 23 6 

Beeler ...... ..o. 17 4 

Warper ...... .... 40 8 

Royer ..24 1 

Doffer (cardroom) . ..12 10 

Weaver . . ..46 15 

■ Although wages are higher in Bombay, local conditions, so far as. 
they affect the housing of labour, are more difidcult in the island of 
Bombay than round Calcutta. The Calcutta mills are spread out over 
a long stretch of land on both banks of tlie river, and the labourers live, 
as we have seen, in oustis, or collections of single-storeyed huts. Owing 
to the lack of space in Bombay, the mill hands live in chawls, buildings 
several storeys high divided into a number of single-room units, which 
-are too often overcrowded. This congestion has intensified the effects 



of plague, an ever-recurring factor in tlie prolblem of the industria 
labour supply. 

The labourers consist mostly of Mar^ithas from the Deccan and 
Konkan, a small section of Konkani Mahomedans and Julhais (the 
Mahomedan weaver caste), with a few men from Central India. The- 
first two classes are usually cultivators of holdings too small to afford, 
them a subsistence, and heavily indebted to the village money-lender.. 
This habit of indebtedness adheres to them in Bombay, where they,, 
in common with other mill hands, are usually deeply in the books of petty 
money-lenders. The few mill hands from Central India and the Julhak 
are far more careful with their money and work harder. The former 
indeed are rarely in debt and occasionally even lend to their weaker 
brethern. There is more specialisation in different departments of the 
mill by workers of particular castes or origin than in Calcutta. The 
mill hands are recruited by and employed through a class of men known 
as jobbers, and are paid monthly, one month in arrears. 

These remarks do not apply to the handling of goods for export and 
import, and the work at the docks, which require labourers of a different 
type. 

22. Among the main industries of Bombay, other than the- cotton 
Other industries. are the engineering shops, which have 

sprung up here for the same reasons- as at 
Calcutta, though they are less extensive and numerous. The more 
important concerns numbered 12 in the year 1915, the largest of which 
employed over 800 hands. There were in addition two silk mills, four 
flour mills, and a considerable group of tanneries producing half-tanned 
leather, with one large tannery and leather factory employing about 
500 hands. 

The disadvantage under which Bombay for so long laboured, owing 
to its distance from the coal fields, has recently been largely reduced by 
the facihties which the proximity of the Western Ghats affords for'the 
generation of hydro-electric power. This has been utilised by the enter¬ 
prise of a great Bombay firm, whose hydro-electric works at Lonavla 
produce 42,000 horse power and deliver it at a charge of *5 annas per 
unit, where motors are supplied by the mills, and -55 annas, where they 
are found by the hydro-electric company. Other schemes on an even 
larger scale are under construction and in contemplation. 

2»^. The sea trade of Bombay, in addition to ordinary country pro- 
Sea trade. consists mainly of the export of raw 

cotton and of locally manufactured yarn and 
piece-goods, and the import of foreign piece-goods-^and yarn, sugar, 
metals, machinery and miscellaneous articles. The figures of imports 

in 



into and exports from Bombay by sea in 1913-14 under the leading heads 
for trade were as under (in thousands of rupees) :— 

Chief heads. 

Cotton manufactures 

Imports. 

Value. 

. 16,51,50 

Cotton twist and yarn . . 1,49,53. 

Silk manufactures and yarn . 2,26,05 

Wool manufactures and yarn 1,62,89 

Metals and ores . 7,16,69 

Machinery and mill work % 3,08,88 

Hardware . '. 1,32,02 

Sugar. 3,83,78 

Oils ..... 1,34,35 

Total under all heads . . 94,18,99 

Cotton, raw 

Exports. 

. 29,70,81 

Seeds . . ^ . . . 12,54,98 

Cotton twist and yarn . . . 9,21,00 

Cotton manufactures . • 1,17,90 

Metals and ores . . . 1,10,21 

Total under all heads . . . . 74,46,39 

The railway connection with the docks was until recently very incon¬ 
venient, necessitating a double handling of goods ; and the transport of 
cotton by carts to the Cotton Green at Colaba and back again to the’ 
mills or docks adds to the cost and congests the streets. Matters will 
be much improved when the new scheme for direct connection between 
the railways and docks, involving the construction of extensive storage 
accommodation and the transfer of the Cotton Green to the neighbour¬ 
hood of the docks, has been completed. 

The principal shipping lines are much the same as those of Calcutta ; 
in addition, there are the pilgrim trafl5c to the Hedjaz and trade to the 
Persian Gulf, in which Indian firms share largely. The coasting trade 
with Karachi, Kathiawar, the Malabar coast and Goa is of some import¬ 
ance. Indian-built sailing craft participate in this and also visit the 
Persian Gulf and the coasts of jirabia and East Africa. In the year 
1913-14 the number of ships entered and cleared from the port of Bombay 
was 1,536, with a tonnage of 3,837,111. 

24. The trade of Bombay is shared by Europeans, Parsecs, Bhatsias 
. Khojas and Banias. It is financed by banking 

Bombay agencies similar to those in Calcutta, branches 
of the same banks being, with few exceptions, 

found in both cities. The mills obtain a certain proportion of their 
finance in the form of deposits from the public. Bombay as a financial 
centre has been and is still prone to speculation and the movements of 
the cotton market and of stocks and shares are always active and some¬ 
times violent. There are, as in Calcutta, a number of firms and indivi- 



duals doing exceedingly remuuenit.ive hnHiiicKH as hi’.ikera in articlnH <. 
merchandise, insurance, freight and excduingc, ns well as in stnelts and 

shares. 
The most notowortliy difference hetwtcn the two eifie.< is flit* larjo* 

share taken hy Indian inerclmnt*B in tlie t.nnhMitid iiuliintry of 
a subject wliicli is treated in greatest eMail in duipter VII. Iiiiliiina 
predominate in the share market, as niill-own<*rs, ami an tiniHalem tif urn I 
dealers in country prodnee and <*(»iion brcm*dit into ihimlni} frean the 
rest of India. The foreign exiani and import trmlt*. m, however, afiil 
mainly in European liandH, thc^ugh a cuaiain ntimbef of idiipH are <nvnril 
by Indian firms, and Indians are also active iti the, freight markt*!. 1 tto 
Indian element in banking is nnich strottg<‘r in Bombay than tdsewlierr ; 
there are several banks with Indian directors ; and tlicy arc iilso ftniml 
on the Board of the Brcsidcncy Bank. 

The Bengal Coal Field. 

25. The coal fields of Bengal and Ifihar inrimh* all ttic primdpiil 
mines of India, the rennaindiO’ Indrig sihiafrd in VsMnm, thi* tViifnt! 
Provinces, the Hyderabad and liewuh Btafos, fin* ihiiijnln Biiliirtiinlfin 
and the State of Bikancn*. Tin*. ramiiig;i in tin* Ihiiiiejinj, Jhmhi nml 
Giridili coal areas, which may (‘<mv(mitmlly !>o fh^neribed n:» tin* Brtign! 
coal field, wore in the ealemliir year l!H7, Itholl'hPilfl toiiM, mii ul a futnl 
output for the whole of India of I8,12I/J1H Icmn. The fiiuvemeiitii fniia 
the Bengal coal field were in 1914, wlimi Irmle nml iinliiatry lun'i* Hfill 
flowing in their ordinary channels, to (’alentta bdirahHll form, tn fltnidinv 
636,806 tons, and to the tFnited Provinres l,2ri:h0liH loim. The ^ 
anco of this arc^a to the industries of India is eteiir from flic figtirf.';i, 

The proportion of the total output of <*(uil (untHtmied by riiihuiya hiio 
remained almost unchanged for a numlier of yearn past ami, nitiec 
has not been higher than 33 or lower than ‘2H p«*r camf. A iimri* itrimrfifo 
census of coal consumption tliaii in pn‘vious vram whm nfin 
1916. Though these Jigunm W(‘rc* largely aOVrliMl by IIm* wnr, it it 
interest to notice that 33*6 per emit, of the output waji hd.im t«ir rm!- 
ways, 16-7 for bunkers, 5*6 for jute and 5*5 5ir mdlon niilii, 5»1 fur iifui 
and brass foundries and engim‘.ering worlmliopu, iiittl Ihil fur inhiiid 
steamers. Other heads are compariitiv«*ly smiill, but m» hnn thnn I:Mi 
per cent, was conaumed at the eollieriim or wmit.i^d, and a Hiniif ir It v 
was taken up for use in small imluHtrles or fur {lomimfie roimiiitipf imn 
almost entirely the former. 

The Bengal coal field in 1!)17 was worked by 153 Juinfmftif’t t'uiii. 
panics, of which the paid-up capitalisation in siumm nml didieiiftirni wn:! 
Ks. C72 lakhs. There were in addition many mincii owned priviifelv 
by syndicates and individuals. 

26. Coal was first mined in iianiganj for other ilian lurid iet|tiif,.. 

Methods of workinf. in 1854 wlmn Idle Bunt Indiiiii Bfiilwev 
entered the Bengal coal liekh The iitdimiiv 

is at the present tirhe by no means entirely in the hamla of Kiiriipeiiiu, 
m 



though, they are responsible for the working of most of the largest and 
best developed mines. The majority of Indian enterprises consist of 
small pits or inclines ; where they possess pumps or winding gear, these 
are usually worked by small engines with vertical boilers. Such concerns 
are readily closed down if prices fall too low, and are as readily started 
again when the market improves. The technical development, however, 
which has been attained by the better-class mines, is a striking feature 
of the Bengal coal field and one of its main points of interest to students 
of the organised industries of India. A number of mines are now elec¬ 
trically operated, and two groups at least are provided with central 
electric generating stations, while considerable further developments in 
this direction are contemplated. Sandpacking to prevent subsidence 
is now practised in some collieries. Mechanical screening is largely 
in use ; aerial ropeways are working in several places ; and the difficulties 
caused by the locking up of coal under the numerous railway sidings 
that traverse the various fields will, it is hoped, be solved satisfactorily 
before long. Coke is produced in all parts of the area, especially the so- 
called soft coke, about 500,000 tons of which are made per annum, as a 
rule by the smaller proprietors, by burning low-grade coal in heaps in 
the open air. Coke is also largely made by the wasteful process of burn¬ 
ing in open-top rectangular kilns. The first by-product coke ovens were 
started at Giridih. There are now several other such installations on 
the field, producing coal tar and sulphate of ammonia, the latter with 
the help of imported sulphur. There are in addition a quantity of non- 
by-product patent ovens. It may be noted in passing that a coke, 
which will readily ignite and can be used in the Indian domestic fireplace, 
is urgently needed, and might, if a suitable cheap type of fireplace be 
also introduced, lead to a sensible decrease in the amount of cattle dung 
used as fuel, at any rate in the districts surrounding the coal fields. 

The coal royalty owners are the local zemindars who under the Per¬ 
manent Settlement are the owners of mineral rights. They are at present 
a class of mere rent chargers who take little interest in the working of 
their property, although great waste occurs, especially in the mines 
managed by the smaller interests. 

The so-called first-class coal of the Bengal field rarely contains less 
than about 12 per cent, of ash, but it generally forms a strong coke suit- 

™able for blast furnace work, and any serious development of the metal¬ 
lurgical industries in this region will probably result, and that before 
long, in a relatively heavy attack on the visible resources. The question 
of encouraging and even compelling economy in mining and coking will 
soon be forced on the attention of the authorities. 

27. The labour on the mines is partly drawn from neighbouring 

Labour on the coal field, tillages partly from the more distant areas of 
Chota Nagpur. The average daily number 

of labourers employed in the Bengal coal field in 1916 was 135,093 ; 
the average daily wage per head was 7-6 annas ; and the annual raisings 
per head of labour employed below ground were 169*4 tons.* The 

* Tor all India. 



supply oi labour is at present insufficient and intermittent; and is 
liable to be seriously affected by a good harvest or by an outbreak of 
epidemic disease, to some forms of which the coal fields have in the past 
been liable. Only a small proportion of the workers, except in the case 
of one or two old-established concerns, reside permanently at the mines. 
The rest are usually small cultivators or agricultural labourers, who 
return to their villages for the cultivation and harvesting of their crops.- 
But a new generation of workers is growing up, which can be induced to 
settle down as resident labour near the mines, especially if suitable 
accommodation be provided. Though constant efforts are being made 
to arrive at the ideal workman’s dwelling, finality is far from having been 
reached, and changes of type are still frequent. The worker himself 
undoubtedly prefers separate huts, if possible with a small plot of garden 
ground. The objection to this is, of course, the expense involved, and 
the only area in which we saw separate huts provided on a large scale 
for organised labour was the Mysore gold field. 

28. The Bengal Iron and Steel Company at Kulti and the Tata Iron 
and Steel Company at Sakchi are most import- 

The BengaMron^an ce industrial enterprises in close connection 
with the Bengal coal field. 

The works of the Bengal Iron and Steel Company, unlike the Tata 
Company’s works, have grown up gradually. They were originally 
started in 1876, but had a somewhat chequered history, and did not come 
into the hands of the present Company till about 1889. The poor quality 
of iron ore. previously used was largely responsible for the failure 
of the Company to make steel at a profit in 1905 and onwards, but the 
managing agents, after nearly 20 years’ unremitting labour, have now 
put the concern on a paying basis, a result to which the discovery of a 
body of better-grade ore greatly contributed. 

The works have beea extended and remodelled. They contain four 
blast furnaces, each with a possibjie output of 80 tons of pig a day. About 
half the coke required is made by the Company and the balance is 
purchased locally. 

The steam is generated in boilers fired by the waste gases from the 
furnaces. The output of pig iron, under normal coAditions, is about 
10,000 tons a month. Since November 1917, one furnace has been 
turning out from 1,200 to 1,500 tons a month of ferro-manganese, which 
is exported to Europe and America for war purposes.. The works 
contain a large foundry making pipes up to 12 inches in diameter, 
bends, columns, fencing sockets, pot sleepers and chairs, and are 
capable of producing castings up to 20 tons in weight. The Company 
employs about 10,000 men. 

29. The Tata Iron and Steel Company was formed in 1907 and 
^ commenced active operations about five years 

The Tata Iron and Stce ^ j tj • • . /n • • -i 
Company. later. It owns iron mines at Gurumasim and 

elsewhere in India; limestone quarries at 
Panposh in the Gangpur State and at Khansbahal; magnesite deposits in 
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the Mysore State ; aixd nine large coal mines, four of which, are located 
on the Jharia field and are now producing 55,000 tons a month. The 
smelting plant consists of two large blast furnaces making approximately 
350 tons of iron per day each, and three more furnace^ are in process of 
construction. Coke is at present supplied to these furnaces by 180 non¬ 
recovery Coppee coke ovens, with a capacity of 7|- tons each. The new 
plant under construction consists of 200 13-ton byrproduct recovery 
ovens, and a benzol recovery plant for the coke oven gases. The steel¬ 
making plant consists of four basic open-hearth furnaces of 50 tons 
capacity, two furnaces of 75 tons capacity and a seventh furnace in 
process of construction, while mrther extensions are now under way 
consisting of two 25-ton Bessemer converters, three electric furnaces, 
two 200-ton tilting furnaces and a mixer of 1,300 tons capacity to 
receive the molten metal from the blast furnaces. 

The present steel capacity is nearly 17,000 tons per month. The 
rolling mills produce about 120,000 tons of rails and smaller sections 
yearly. The Government of India agreed, before the works were started, 
to take 20,000 tons of steel rails a year for ten years from the Company, 
provided they could be produced of suitable quality and at a suitable ^ 
price; but, on account of the heavy demands in the eastern theatres of 
war, much larger quantities have been taken. The Company is now 
preparing to build a 96-inch plate mill. Arrangements for further exten¬ 
sions have also been made with a view to producing sheet steel, plates 
and strips for the manufacture of tubes. The total developments now 
under contemplation will involve an expenditure of no less than 12~} 
crores of rupees. 

About 13,000 men are now employed by the Company and 10,000 
men by contractors engaged in extensions. The mines and quarries 
give employment to approximately 15,000 'more. A town of 50,000 
inhabitants has sprung up at Sakchi, the population of which, it is 
expected, will be over 100,000 by the time the extensions are completed. 
Suitable residences for all classes of employ6s have been erected, includ¬ 
ing cooly lines for about 1,000 of the lowest-paid workmen. Two 
institutes, a primary school, an elementary technical school and a 
large hospital have also been provided by the Company, and a school for 
girls is now under consideration. 

In addition to the above, engineering works which cater for the 

Engineering works. springing up, 
like those at Kumardhubi near Barakar, where 

also fire-bricks, silica and magnesite bricks are now being manufactured 
for the iron and steel furnaces. Another important industry in this 
district is the large pottery at Eaniganj, where pipes, fire-bricks, etc., 
as well as certain kinds of pottery are produced. 

The Deccan Cotton Tract. 

31. The three most important crops requiring industrial treatment 
before transport, are cotton, jute and tea. 



There are several parts of India where cotton is grown on a consider¬ 
able scale, but the largest continuous area is that covering the northern 
Deccan, Berar, and the western districts of the Central Provinces and ol 
Central India, where there are between six and seven million acres under 
cotton, nearly 7(to gins and presses, and 35 spinning and weaving mills. 
The bulk of this cotton is exported to Bombay and Ahmedabad. When 
the railway began to serve these districts, at a time coinciding roughly 
with the cotton boom caused by the American War, most of the pioneer 
firms were European. Comparatively few, however, of the gins and 
presses are now in European hands, most of those so owned being the 
property of certain large export firms. The rest belong to Indian firms 
dealing in cotton, with their headquarters in Bombay or Ahmedabad 
or to Marwari and othep Indian traders carrying on business locally ; 
only a small part of the capital has been found, and an even smaller share" 
in the management has been taken by local capitalists or business men. 
The labour in these gins and presses is seasonal and unskilled; but the 
demand for it has appreciably raised the price of other local labour, aiid 
the need for field hands in the cotton-picking season tends to maintain 
it at a high level. Fitters and engineers are fairly numerous ; the former 
have usually been trained in railway workshops or mills, and are, here as 
elsewhere, ready to seek their living in any part of India, wherever may' 
be their original home ; the latter are either passed pupils of technical 
institutions, such as the Victoria Jubilee Technical Institute, Bombay, 
or have learned their work in local concerns. Mills are not numerous ; 
they are owned in some cases by local, in others by Bombay capitalists, 
and are operated by more or less permanently resident labour. The 
crop is financed partly by branches of banks with their headquarters in 
Bombay, especially the Presidency Bank, and partly by Indian financiers 
and dealers, who belong mostly to Bombay or other parts of India. 
The inhabitants’ of these districts generally show a higher degree of 
enterprise than the people of the adjoining non-cotton areas to the east. 

The above description will also apply fairly well to the cotton areas 
of the United Provinces, Gujerat, the Punjab and Madras ; except that 
in Madras the gins and presses are to a somewhat larger extent in the 
hands of European firms, and in all these cases, except that of Gujerat, 
the arrangements for piarketing and financing are less highly organised. 

The Jute Districts. 

32. The area under jute was 2,729,700 * acres in 1917. The quantity 
produced was 8,839,900 * bales of 400 lbs. each. The centres where the 
large buying agencies and the machinery for preparing the jute for export 
are situated are less numerous than in the case of the cotton tracts. 
Much jute is despatched to Calcutta unbaled, comparatively little diminu¬ 
tion of weight being caused by the necessary cleaning and baling processes, 
while cotton is usually reduced about two-thirds in weight by the 

* Final forecast for Bengal (including Cooch-Bihar), Bihar and Orissa, and Assam.. 
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removal of tlie seed. Tlie middleman is far more prominent here than^ 
in the cotton trade, owing to the smaller size of the individual holdings 
and to the necessity for sorting, bulking and grading the insignificant 
parcels of jute brought in piecemeal by the growers, before sufficient 
quantities can be collected to attract the larger buyers. The fact that 
much of the transport is by water also has some effect on the nature of 
the trade. The main buyers up country and in Calcutta are the 
employes of European dealers or manufacturers, or of rich Mar war is. 
The market in Calcutta, both for local consumption and for export, is- 
nearly, if not quite, as active and speculative as the cotton market in* 
Bombay. The cultivation of jute has brought a large amount of 
wealth into the eastern districts of Bengal; .the local population is- 
intelligent and unusually well educated for India. It is strongly 
averse, however, from undertaking manual labour for hire, and the 
crop is, as we have seen in the case of the Calcutta mills, handled by 
an increasingly large proportion of immigrant labourers from Bihar 
and the eastern districts of the United Provinces. These earn the 

pr highest wages paid for unskilled labour in any paiu of rural India 
except the Punjab, rates of Ee. 1 and even more per diem being common 
in the busy season. Thj mechanical operations for the preparation* 
of the crop are far less extensive and elaborate than in the case of 
cotton ; artisans, engineers and labour of the factory type axe, therefore,, 
much less in evidence. 

The Tea Districts of Morth-East India. 
Sm 

33. The position in the tea districts of Assam and northern Bengal 

Growth o» the tes industry, difierent. The area coveied by the- 
crop IS comparatively small, and it is grown* 

in otherwise undeveloped tracts ; and though it is relatively valuable 
in proportion to its bulk and to the acreage on which it is grown, its- 
economic and agricultural importance is less than is the case with jute 
or cotton. ‘ It is generally accepted that the tea plant is indigenous in 
Assam, where it is known to have existed in a wild state long before its- 
cultivation and manufacture were seriously attempted. The first steps 

^ in this direction, indeed, were taken not for the exploitation of the Indian 
plant, but with a view to experiment with seed from China in difierent 
districts in India. And although at an early stage attention was promi¬ 
nently attracted to. the existence of the plant in Upper Assam, for a 
number of years China seed was brought over regularly and its cultivation 
was—unfortunately as experience proved—encouraged in preference' 
to that of the Assam plant. The first sample of Assam-made tea was sent 
to England in 1838, but it was some years before'tea culture in India 
became a commercial success. At the outset the investigation had 
been undertaken by Government, who may in fact be said to have 
pioneered the industry, but once it was proved that Indian tea could 
be put on the market to compete with the China product, the real begin¬ 
nings of the Indian tea industry were established'. This may be dated, 
from 1852, and by 1868 the total quantity exported amounted to eight 
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million pounds; after that time progress was rapid. Within recent 
years more scientific methods of cultivation have largely increased 
the average production per acre; for example, during the quinquennium 
1885-1889, the average production per acre of the 310,695 acres under 
tea in all India was 291 Ihs., while in 1916, the average production of 
the ^60,823 acres under tea had increased to 566 lbs. Of the total 
production, north-east India, including parts of Assam and Bengal, is 
responsible for 90 per cent, and south India for 8 per cent. The total 
exports by sea in 1915-16 amounted to 338,470,262 lbs ; the correspond¬ 
ing figures for 1916-17 showed a decrease, but this was due to freight 
difficulties, a large quantity remaining for shipment at the close of the 
year ; the value of exports in 1915-16 was £13,320,715. The industry 
gives permanent employment to more than 630,000 persons, while there 
are also in all the tea districts considerable numbers of people who do 
part time work on the gardens. 

Most of the more important gardens in north-east India are managed 
and financed by Calcutta agency firms, but recent years have seen an 
increase in the number of small Indian planters and companies. Every 
garden of any importance has its own factory where tea is prepared for 
the market, as it is essential that the various processes should be 
carried through immediately after the leaf has been plucked. The 
better organised factories are elaborately equipped with highly specialised 
plant and are under the supervision of expert tea makers. 

34. The question of labour is one of much difficulty. Speaking 

Labour on the tea gardens, generally, all the important districts have to 
obtain their labour from considerable distances, 

and this involves a heavy outlay and an elaborate machinery to control 
recruitment. Assam has al^yays had to contend with special difficulties 
in view of its remoteness from the recruiting districts in the United 
Provinces, the Central Provinces, Bihar and Orissa and on the east 
coast; its importation of labour is regulated by the Assam Labour 
and Emigration Act, 1901 (VI of 1901), and, until recently, labourers 
were usually imported under a contract binding them for a period to 
their employers, to the breach of which penal conditions attached. 
Act XII of 1859 is, however, in force in Assam ; under this Act penal¬ 
ties can be inflicted for breach of contract on labourers who have 
received advances and wilfully refuse to carry out a contract to work. 

Indigo in Bihar. . 

35. A word may perhaps be said in passing on the indigo industry 
of Bihar. Though the indigo area of Madras is far greater in extent, 
the production of its* crop is but little organised. The Bihar crop, on 
the other hand, is mostly grown by or for European planters, who in 
some cases finance themselves, in others depend on the help of banks or 
agency firms. The labour employed is all local and of a rural type, 
and the manufacturing processes do not involve the use of much machi¬ 
nery. The educative and economic effect of the industry is therefore 
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small. The interest of the subject, however, lies firstly in the planting* 
system, and in the relations between the planter, as the owner or lessee 
of land and landed rights, and the ryots who hold under him; these 
have recently been the subject of special legislation, and it is therefore 
beyond our province to discuss them ; secondly, in the struggle between- 
the natural and synthetic products, in which the former had been, until' 
the outbreak of the war, steadily losing ground. More systematic 
efiorts, however, are now being made to enlist the resources of modern^ 
science on the planter’s side. 

Evidence put before us in Bihar left the impression that natural 
indigo, if cultivated and manufactured on scientific lines, offers pro¬ 
spects of great improvement, probably sufificient to enable it to hold- 
its own in competition with synthetic indigo. In the following ways- 
opportunities have been neglected in the past, and their recognition 
thus offers prospects of success, if followed up in the future :—(1) The- 
application of scientific agriculture^ {a) in the adoption of phosphatic 
fertilisers and other improved methods ol soil treatment, (6) in the 
breeding of plant varieties able to withstand the wilt disease, (c) in the' 
organisation of "seed farms under suitable climatic conditions outside 
the indigo-growing district, and {d) in the rotation of indigo with 
other crops of marketable value ; (2) The processes of manufacture, (a)- 
in the recent recognition of the fact that the precipitation of indigo is 
essentially due to a ferment, the cultivation of which under suitable 
conditions may permit of a great increase in the yield, and (6) in the- 
preparation of a standardised product for the market; (3) The provision' 
of improved financial facilities. 

By careful management under favourable financial conditions 
several planters have prospered, in spite of the absence hitherto of the 
advantages which the application of scientific agriculture might bring 
them, and, although it is impossible to estimate the prices at which 
synthetic indigo will be placed with profit in future markets, there is no 
doubt that the prospects before the natural product are sufificieilt to- 
sustify experimental work and enterprise in organisation along the lines 
indicated above. 

The Railway and Government Workshops. 

36. Mention has already been made of the private engineering 

The railway workshops. ^orksHops established to meet the rapid expan- 
sion of modern industrial needs, but by far 

the most important development of mechanical engineering in India is* 
represented by the numerous locomotive and carriage-building shops 
which are an essential adjunct to the railway system. There are over 
70 such shops, and they are to be found in almost every part of 
India. The largest are the East Indian Railway locomotive shops at 
Jamalpur with 11,000 hands, the two Great Indian Peninsula shops in 
Bombay employing nearly 10,000 hands, and the North-Western shops 
at Lahore with almost a similar total, while the central workshops of 
the other more important railway systems also employ several. 



thousand men each. It is the business of this army to keep in running 
‘Order the rolling stock and equipment of the Indian railway lines. 

37. These workshops date back to the time when"the railways, (o 
which they belong, were first started, and 

4.atsc»ur in the^raOway work- xecent years, in the case of many of the 
larger lines, they have been practically rebuilt, 

•SO that they now represent all but the very latest developments of modern 
mechanical engineering as applied to locomotive and carriage building. 
The labour employed is either Indian or Anglo-Indian, supervised and 
•controlled by men brought out from England. Very few Indians have 
risen’to the rank of foreman, and still fewer have been appointed to the 
superior establishment. With the dearth of Indian mechanical engineers 
we deal elsewhere ; but here it may be remarked that the failure of the 
railway workshops to turn out such men must be attributed to the lack 
•of provision for training them, and we must add that this deficiency 
has hitherto been due to the lack of demand for such training owing to 
the absence of visible prospects for its recipients. 

On the other hand, these railway workshops have been the main 
training ground for engineering artisans of every class, and, owing to 
the number of skilled foremen and chargemen, they have been most 
.successful in this direction. In most of these workshops some form of 
:apprenticeship exists, and the sons of workmen already employed are 
‘encouraged to follow in their fathers’ footsteps. Very little has so far 
been done to provide any form of elementary technical training ; but 
in recent years, the administ^cations of some of the railways have started 
‘Classes, with a view of affording instruction to such of their younger 
workmen as were sufficiently well educated to avail themselves of it. 
From the railway shops, the artisans often drift into private employ¬ 
ment. They also shift very freely from one railway to another, as the 
conditions of life round each workshop are very similar. The extent to 
which the country depends upon railway workshops for its supply of 
‘trained engineering artisans, however creditable to them, is an unsatis¬ 
factory feature of the situation; for, though the work is of a high type, 
it covers only a somewhat limited range of engineering practice. 

38. Although comparatively few in number, the Government ordnance 
Government worksheps. factories, by reason of tbe Mgb standard of ' 

\ work turned out m them, are also important 
centres for the training of certain classes of engineering artisans. These 
factories are situated at Cossipore, Ishapur, Dum-Dum, Kirkee and 
Jubbulpore, and each gives employment to several thousand men. 
Passing mention may also be made of the Marine Dockyards in Bombay 
:and Calcutta and of the workshops maintained on a smaller scale by 
ithe Public Works Department to meet its own local needs. 

^ Mofussil Distributing Centres. 

•39^ The main distributing centres of India coincide as a rule with the 
morer important railway junctions and are more 
typical of the comparatively land-locked tracts 



than of peninsnlar India. A description of Delhi will serve as a 
specimen^ but it must be remembered that these centres differ only in 
size and in the extent of their trade and financial organisation from other 
distributing centres which are found on a greater or lesser scale all over 
the country, the smaller ones closely approximating to the market towns 
in rural areas which we have already described. 

The population of Delhi consisted in 1911 of 232,837 persons who, 
apart from a few old families, relics of the Mahomedan imperial court, 
and the dealers in and makers of artistic wares, mostly earned their 
livelihood by the collection, preparation and distribution of manu¬ 
factured articles and country produce. As in other places, facilities for 
finance and transport have led to the construction of a few spinning 
and weaving mills, and others for the manufacture of flour and biscuits 
and the extraction of oil. The trading community consists of a few 
Europeans, mostly representatives of large export and import firms 
with their headquarters at Bombay or Calcutta, managers and employes 
of local or branch banks and of one or two mills, and a number of Marwari 
dealers and financiers. There are also some representatives of Indian 
firms and of Bombay and Calcutta shops. Goods are received on indent 
or, order from Europe or the Indian manufacturing centres of Bombay, 
Calcutta, Ahmedabad and Nagpur. They consist mainly of piece- 
goods, yarn, kerosene oil, manufactured or partially 'manufactured 
articles of metal (among which sheet and bar iron, brass hollow-ware 
and sheets, and cutlery predominate), cheap ornaments and trinkets, 
umbrellas, and so forth. This trade is financed by the nine local branches 
of the large banks and by the tfndian bankers of the city. The imports 
by rail into Delhi in the year 1916-17 amounted to "about 431,000 tons 
and the exports to about 168,000 tons ; among the former, coal and 
coke, piece-goods, grain and pulse, metals and sugar were the most 
important, and of the latter, piece-goods, flour, hides and skins and 
sugar. Small traders in neighbouring towns purchase their supplies 
from the Delhi dealers, Ihough this practice is being gradually supplant¬ 
ed by the opportunities t)f direct purchase from Bombay and Calcutta, 
which better trade information and closer financial relations between 
different, parts of the country combine to offer. 

Delhi takes a smaller relative share in handling country crops for 
export than in the distribution of imports. The buying agencies or 
sub-agencies of the larger firms, which rail produce direct to Karachi or 
Bombay are found in all the principal grain markets ; and, in respect of 
the grain and seed crops raised in the vicinity, it is mainly as a market 
for local export or consumption that Delhi continues to hold its own. 

40. The mills employ the local labour, which is even less specialised 

Labour in the Delhi mills. skilful than that of Bombay or Calcutta, 
and the cotton nulls spin only the compara¬ 

tively low counts for which the cotton of the district is suited. Engineers 
and fitters find their way here from larger" manufacturing centres. 



Mofussil Manufacturiiig Centra. 

4l. Cawnpoie is a town on the Ganges with a population of nearly 
(^wnimre 200,000 persons. It is served by the main line 

of the East Indian Sailway and brandies of the 
Great Indian Penmsula and the Oudh and Eohilkhand Sail ways. It 
owes its origin entirely to European enterprise, having been selected as 
the site for a factory of the East India Company in the eighteenth cen¬ 
tury. The situation of the town on the Ganges, just beyond the limits 
of the kingdom of Oudh, in the centre of a fertile district and on the 
edge of the main cotton-growing tract of the United Provinces, soon 
made it an emporium of trade and necessitated military protection, while 
the subsequent advent of the East Indian Eailway did much to develope 
its growing importance. A large arsenal was established here after the 
Mutiny, to supply the army with hoots and leather goods which were 
manufactured by Indian contractors. In order to improve the quality 
of the locally made leather and to avoid the great expense of import¬ 
ation from England, the Government Harness and Saddlery Factory 
was started here in 1860 on an experimental scale ; it proved a success 
and was put on a permanent basis in 1867. It was no doubt largely owing 
to the existence of these works that the Government Boot and Army 
Equipment Factory was started by private enterprise in 1880 ; it received 
a considerable measure of Government financial aid at the outset. But 
the first organised private industry started in Cawnpore was the Elgin 
Cotton Spuming and Weaving Company, which was founded in 1862. 
The I^ge quantity of-cotton passiug through Cawnpore, the financial 
facilities afforded by an important tradmg centre, and the cheap labour 
of the thickly populated areas round, were the chief inducements to its 
promoters. One factory has followed another, and in 1915 the city 
contained five large leather factories and a number of small works and 
tanneries, employing oyer 6,000 hands in all, six cotton mills with 4,647 
looms^ and 340,000 spindles, employing over 11,000 hands, four tent 
factories, a very large woollen null, three sugar factories, and engineering 
works, a chemical works, two large flour mills, a brush factory, three 
oil mills, and a number of cotton gins and presses. There is also a central 
electric generating station supplying both light and power, includiim 
that required for working the tramway system. ’ ^ 

Cawnpore is also an important collecting and distributing ’ centre^ 
Imports amounted in 1916-17 to 599,000 tons,' consisting chiefly of 
coal and coke, cotton, piece-goods,''hides and tanning materials, raw 
and refined sugar, salt, food-grains, oil seeds and metals ; exports’ were 
319,000 tons, mostly of raw cotton, piece-goods and yarn, hides leather 
refined sugar^salt, and oil seeds. Its trade, both export and import is 
m the hands of several large European branch firms and of a number of 
Indian merchants and bankeis, hut the most important industrial under¬ 
taking am still controlled by the local European firms, who founded 
thCTi m the fir^ instance, or took them over at a comparatively early 
date m their history. One well-known local industrial firm with pre^ 
viouslj existing large interests in Calcutta subsequently started a brancli 



in Cawnpore to handle the trade in indigo seed, which was and ^ 
st llis largely grown in the tract between the Ganges and the Jumna. 

42. The operatives in the factories, especially in the tanneries and 
Labour in fSawniiore leather works, are mainly were 

originally village labourers and tanners.' Labour 
is comparatively plentiful and'moves into Cawnpore freely from the 
densely populated luiai districts which surround it. Sample wages 
in 1918 were as under (in rupees and annas per mensem). 

Cotton— 

Grinders and strippers 

Ks. 

9 
A. 

8 

Sizers .... . . . 15 0 

Warpers . . . . 20 0 

Drawers .... . . 20 0 

Weavers . . ' . • • . 15 to 30 0 

Wool— 

Unskilled labour . . . . 8 10 

Mule minder . . . 17 5 

Piecer .... • • • 8 1 

Leather {Army Boot Factory)— 

Un-bairers and fleshers . . . 12 0 

Scdurers and setters . , . . . . . 12 0 

Slicker wHteners . . . 16 0 

Machine operators . . - 21 8 

More has been done in Cawnpore for the housing of labour by the 
large industrial concerns in proportion to th^. numbers employed than 
in almost any other city in India. Settlements have been established by 
two companies, providing accommodation of a superior kind for about 
4,000 people in each case, at a convenient distance from their factorieSo 

Other Industrial Centres. 

43. This account may, we trust, be thought suflS.cient for our purposes 
as a sketch of the general industrial position in India. But we are deep¬ 
ly conscious of its incompleteness and, had space permitted, should have 
preferred to present it in much greater detail. Assam possesses extensive 
forests and large areas of culturable waste land, and presents important 
future industrial possibilities to which we have not been able to do suffi¬ 
cient justice. The Madras Presidency, with its varied physical features 
and wider range of climates than any other province of India, grows a 
large variety of crops of high economic importance. Although its coast 
line is of great length Ivith numerous little ports, these are mere open 
roadsteads, but at the Presidency town the difficulties and dangers of a 
surf-bound coast have been successfully surmounted. Certain deficiencies 
in its natural resources have hitherto hindered industrial development, 
.and modern manufactures have grown only to a limited extent. On 
the other hand, there are numerous towns in which indigenous industries 
still flourish, and the craftsmen exhibit a high degree of skill and have 
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acc(‘-ptcd modern met/hods in many cases. Madura is a centre of exten¬ 
sive weaving and dyeing industries, and Kumbakonam oC weaving 
and of metal work in copper, tin and brass. The tannitig; industry 
flonrislies in ttiany towns and has given rise to a large export trade. 
The possibilities of the Punjab are, it is true, mainly agricultural, but its 
indiistri(‘.s are growing and are spread over many districts. This provincKi 
possesses special advantag(\s in respect oE water power, which bound 
to t(dl in tlie Euture, and its peofde exhibit a natural aptilaidc for (nigine(U’- 
ing. Turning to tbo Oentral Pi’ovinc(‘-s, the city oE Nagpur contains i\ 

tlmroughly up-to~(lat(‘. cotton mill and a large colony of Imnd-loorn 
weawers, and the mangam^se field in its neighbourhood luus Ixam the 
principal Indian soiirca^- of this inineral. In Sind there is the prosperous 
an l growing port of .Karachi, whicli is tlic chief outlet for the grain 
exporl-s of northern India. Ahmedabad is ati irn})ortant up-country city 
whic.h ranks s(‘,cond only i.o P)Oiubay as a <u>tton-manufacturing centre. 
It c.ontains a population of wcil ov(‘.r 2tK),(HH) and no less than GO cotton 
mills, whi(‘.h produc.e luauiy on(‘,“fouriii of th(‘. cotton goods made in India ; 
a,ud its oil-pr(\ssing industry ha,s made very marked progresB in recent 
years. Th(‘, mere mention of such importaint areas and towns is all 
(hat we can att(‘ani>t; but as t.li(‘- main questions dealt with in our report, 
suc-h as the linau(U‘, of urban aiul rural industries, the interdependence 
of agri(ailtun‘. and indiist-ries, the relative efficiency of labour and the 
(conditions iiruhn* which it works, are peiiiaps not very dissimilar through¬ 
out/ India, we trust that t.ln*. spccitnen descriptions which wo have givcm 
in t.his chapter may he accepted aB a siifficicnt introduction to the subject 
maii/cr of our cmiiiiry. We must, however, admit an exception in the 
(uis(c of the province of Burma, 

Burma. 

•II. Cloudit.ions in Burma art^ in niiiiy re4pe(d/S ditferent from tlioso 
pnwailing in India, and nruiy of oiir ge.ne.ral non irks anc not appropriate 
f.o t.lnit provinct% whilst our nxconemm lations have been framed to na^et 
th(*, situation in India as a whohg and must be modified in som^ measure 
before^ they can bo applied to Burma. 

A^rkialtural description. 

The delta and the lovve.r valley of the lrrawad.dy, with their lu^avy 
rainfall, prodmx^, little^ but p i Idy. Th ^ villages 
are far apart and appear even HuiiUer than 

they are in comparison with the wide stretches of rice fudds which, 
in the fully cultivat<Hl disti’itds, li(i Ixijwxm tlnnn. Oangs of agricultural 
labourers conu^. over from India for the cultivating season, and theuai- 
after work in the rice mills ; but this state of affairs is foutid only 
near Rangoon. Throughout the rtist of Burma the ptM)})lo of the 
coutitry carry out the operations of agriculture, and hwo extended the 
cultivated area with striking rapidity, ddio result is that the country can 
at present export annually some 2| million tons of rice from an area of 
little over 10 million acrcjs under paddy, a position which tlie natural 



increase of the population, especially if accompanied by a diversificatioB 
of cropping, may in course of time materially modify. 

The middle section of the Irrawaddy valley comprises what is known 
as the dry zone, with a rainfall not exceeding 40 inches and often less. 
Here paddy is confined to low-lying or artificially irrigated fields, and 
is a more precarious crop than in the regions of heavier rainfall. Cropping 
is more diversified, and includes cotton in places, sesamum, and various 
beans and pulses, usually grown as sole crops. Except in the neigh¬ 
bourhood of the larger towns there are no roads, and the chief means 
of communication are the river and its creeks and, to a less extent, 
the railways. We did not visit the portion of Burma lying above 
Mandalay, where the rainfall is again higher and paddy once more pre¬ 
dominates. The excessive dependence of Burma on the paddy crop is a 
very marked feature of its agriculture. Even from this point of view, 
such dependence is undesirable, and a greater diversity of cropping 
would place agriculture on a wider and, therefore, a safer basis, and 
almost certainly provide raw materials such as cotton, jute, sugar¬ 
cane and oil seeds for local industries. Considering the great -task of 
agricultural education and development that awaits it, the local 
Department of Agriculture is conspicuously lacking in equipment, and 
possesses practically no organisation for the training subordinate staff. 

45, Even in the plains and valleys there are wide areas of forest, 
Forests consisting of teak and other species, usually 

fax from homogeneous ; in the hills, the unending 
jungle is only occasionally broken by clearings and villages. The reserved 
forests cover nearly 29,000 square miles, which yielded in 1915-16 only 
one cubic foot of timber per acre. The unclassed forest areas, of about 
114,000 square miles, are awaiting further development, either by their 
systematic exploitation as forests, or by being opened up for agricultural 
colonisation. The gross revenue from this vast property is at the rate 
of about eight annas per acre of the reserved forests, and the expendi¬ 
ture amounts to about four annas. Obviously, there is room for 
enormous development. Alongside of the numerous tributaries and 
creeks a fair amount of timber has been extracted, mostly teak, which, 
being lighter than water, is easily floated out in rafts. The very 
valuable hardwood timbers have scarcely been touched, except in the 
case of a few species, and these only to a limited extent and mostly 
for local consumption. The timber for export is mainly teak and is 
almost entirely removed by private firms who hold 15-year renewable 
forest leases. Such temporary roads and railways as are required are 
put down by these firms. The possibilities of the forests are thus not 
only inadequately exploited, but are imperfectly known, and the 
evidence tendered to us goes to prove that the expert forest staff 
requires reinforcement even more urgently than in India. 

46. Among the organised industries of Burma are paddy milling, 
the timber trade, the extraction and refining 
of mineral oil, and various other mineral 

ventures, the most important of which in their ultimate bearing on the 
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from backward in establisbing small rice, timber and oil mills firrtlier up 
country, a branck of development wkick may be expected to expand as 
tie more fertile waste areas cmne gradually under occupation. Tie 
BurnLan kas no prejudices or traditions to deter kim from indusrrial 
work, and tkere was evidence forticoming to snow tiat, altkougk 
inexperienced in business and account keeping, ke kas distinct possibilities 
as an industrialist. 

A serious kandicap to local trade and industries up country is tke 
absence of banks; for instance, tke only branck bank in tke Irrawaddy 
valley is one at Mandalay. Tke financing of trade and of suck industries 
as exist is in tke kands of Madras Xattiikottai Gketties, wko ckargc very 
kigk rates of interest, and replace tkeir agents as a regular practice every 
tliree years, wkick is apt to tell kardly on tkeir clients. Co-operative 
banking kas been pusked relatively furtker in Burma tkan in any otker 
Indian province, and extends nofc only to credit, purckase and distribution, 
but even to production, e.g., of sleepers and road metal by Burmaii 
petty contractors, wko were previously in tke kands of Gketties; wkilst 
evidence placed before us skewed that in one district a small agricultural 
bank kad achieved considerable success. 

48. Tkere is, however, one striking natural deficiency in Burma to 

Lack ®f ccal wkick we must refer. Altkougk tke country 
kas not been fully explored by geologists, it 

seems probable tkat it contains but little coal, and that mostly of poor 
quality. For fuel, tke local industries must either pay tke Mgk price 
of imported coal, burn wood, or use oil. Wood will probably come 
into more extended use in future through more economic processes, but 
timber kas a competing value in otker ways. Tke existing oil fields are 
also being rapidly drained, and tke new ones tkat have been tested, 
show no signs of replacing tke three main fields of Yenangyaung, Tenan- * 
gyat and Singu. Thus, for tke future, Burma must look to tke greater 
utilisation of water power, and here, as in India proper, it is desirable 
to organise a kydrograpkic survey, so as to be ready to meet industrial 
demands of tke future. 



CHAPTER m. 

Raw Materials for Industries. 

Cotton. 

Agricultural Products. 

49. In order to complete this general picture of the industrial posi-^ 
tion in India, it is necessary to give a brief 

^basis^w InSusSiesf * account of the raw materials and natural facili¬ 
ties available. 

Although it must be clearly recognised that Indian industries are 
now, and will be in future, chiefly based on the agricultural products of 
the country, we find that, important and valuable as they are, much 
still requires to be done for their development. The extent to which 
they are manufactured whether for export or internal consumption,, 
instead of being sent out of the country as raw materials, can, in some 
cases, be largely increased; and the Agricultural Department will find 
great opportunities and sometimes an urgent necessity of improving the 
output and quality of many Indian crops. In the case of cotton, a note 
appended to this report (Appendix B) will show the Indian and world 

position of this crop. The quantity of short- 
staple cotton raised is much larger than is neces¬ 

sary to supply the demands of the Indian mills, and a surplus is avail¬ 
able for export, which foreign countries readily take. At the same time 
the Indian mill-owners are beginning to feel that, if they are to enjoy 

* an appreciable share of the more profitable trade in finer goods, more 
long-staple cotton must be grown in this country. The external demand 
is mainly for raw cotton and is rendered effective by the imposition of 
tariffs in the importing countries, which has severely restricted the 
development of the Indian export trade in cotton goods. The note also 
illustrates strikingly the necessity for further botanical research. It has 
been left in its draft form, as it has already been seen unofficially by 
the Government of India, by whom it was used to support their propo¬ 
sals for the appointment of the Indian Cotton Committee of 1917-18. 

50. Turning to sugarcane, although India possesses a larger acreage 
under this crop than any other country in the- 
world, her imports of sugar have grown in 

recent years with very great rapidity, and, before the war, were exceeded 
only by those of cotton manufactures. The obstacles in the way of 
increasing local production lie mainly in the poor type of cane and the 
inferior cultural methods in the principal cane areas, the United Pro¬ 
vinces, Bihar, Bengal and the Punjab ; and in the very small holdings 
on which cane is grown, with the consequent impossibility of securing ■ 
the regular supply requisite for a modern central factory. The position 
has been examined in a separate note (Appendix C). 



Cotton lias recently been tte subject of attention by the Govern- 
ment of India, owing doubtless to its importance from the point of view 
of the world supply. But sugar is of almost equal interest to Indian 
consumers, and may, we have shown, prove the foundation of a great 
Indian industry. We think that the facts w;Mch w’e have collected 
regarding these two crops, though they include nothing that is not 
already well known to students of the subject, are sufficient to prove the 
necessity for a close investigation of Indian industrial crops, and for the 
creation of scientific and industrial departments of Government fall}’ 
equipped to carry on such work. Bich results are already being ob¬ 
tained from the w’Oik of the Agricultural Department; but hitherto, 
owing to the lack of staff, there has been no concentration of effort on 
the crops which afford products suitable for local manufacture and aie^ 
therefore, potential creators of wealth for other classes than the agri¬ 

culturist. 

51. Among fibre crops, in addition to cotton, there are jute, sanre 

hemp (Crotalaria juncea), Bimlipatam Jute 
(Hibiscus cannabinus) and various others of 1^ 
importance. Jute is already very fully ex¬ 

ploited from an industrial point of view, though many possibilities exist 
of the improvement of the crop itself. About half the crop is manufac¬ 
tured in the country, enough to cover its internal needs many times 
over. Of the other fibre crops, there is little or no organised manufac¬ 
ture in India at all. Although these are far less important than jute or 
cotton, they have in some cases valuable qualities, and can be made into 
articles for which there is a ready demand. There are also fibre crops 
such as sisal hemp, flax and rhea, which, though suitable for India, are 
either not grown in the country at aU, or only to a very limited extent, 
and some of these, such as flax, are required for manufactures of national 

necessity. 

52. Oil seeds are extremely important, both from the agricultural and 
from the export point of view. The areas 
covered by the principal oil seeds and the pre¬ 

war value of exports are shown below. 

Area in Value of 
Crops. 000 acres. exports 

1913-14. Es. om, 
1913-14. 

Castor .... . shown separately. 2,05,CK) 

Copra ..... Ditto. 1,55,06 

Cotton ..... 15,844 2,12,51 

Oroundnnt .... 46a 4,88,1! 

linseed . . . . - 2,268 6,68,71 

Eape and mnstaxd . 4,083 4,47,37 

S^amnin .... 4,278 2,70,43 

Total non-wsential oil seeds 14,658 27,50,10 

Exclading copra and cotton. 



L:- 

. i .IS:,-'. ienoiis riiisrakes 121 
riJ7'aii«'t‘iiii'iiis. Ill iiie ab5€iiC6 of 

oi I-.*'!*-* iiiiLeno !>j iL^i iiTcT-ijiiriloii^d 
■or-r i ' 0: tj"”.’-? ^ il-prodEeiriL" 

* o,;—f i. .id ^.«'’:no' id. . d :5 iVsnned in 
.. tk d .1 ci I.oa* d .<:; i^palr nedecied, 

I “L * *k!^ ::oT >r^ao'’ »^]: nil di i‘Xj.miEeci hy 
• ' i .’"0 1 ^ V'd ' ;’'’ ii’"dd tl Wd recognise 

. . ■ . : d: *d ...kd n . 1 /.„ i f : <‘*:c^<o’t depends 

." .0 ' ' o. *iL* ! "‘O' - * "'.A--. . ’ i" me miop- 
” „ /., ’ .. . ^'O i m. . V t: L.. >r€ i..o r^iO! idetur—^tlie 

: ^ 1. „ L . / ■ t 1 > ::: h: Va. a . I -d* o-Lm^. Tlie pro- 
. ' ’ - loa. j «: t«‘ TFi/d A d*.o;lie ao 1 f-it'iijnii assistance 
I.,.' i'j r t / I • p«;.! tie ioijr'iYeiiient of 

.id* y *iA*> idati r ^dj* me vision of 
: . L‘ .k1; ^ d i koLiL. rp ol 1 ; d;:t ^kou! 1 do’i to 4 tixeat 

1 m .‘.V "”! • L ^d iIs of ^oeyariim tl aa f^r tlj .eirket. 

i ill oi Lilies, it *s a mod-icrjiTn idc-: tLa<t tlie iiiajoritj 
It! thes^ vu/n. "^de IiaI exported to 
id^rirjiiy. and that the exp *Tt iiarket of 

iod’ in *!:i* d.mds ^<i Idmmaa tirn*^ r ..mm vdtli German 
L- ;; I'- i- cilI Ly traiLi armn^.-mno o - .. t rL-' ^ nriimnt 

^ T :d .i do, ^ i V 1’: ar acmms :v II 0.0 .r, i i'l a.-;.. 
.. !0‘d.r-. ci’ .foivlLdsde ..iddd. dn_ yaantities 

:’ ' . t!. j d ^ 0.* ’ /ai’m .re doyy-! a >.iaL--maa.d *■ nliton. As a 
■ fLii'-mlm at” on’: i oar mimnlate 

_ .:m.,.dk . - " . n/’. oevaii.e. In I'''-Ldm}a tL'm ar- a feic tmaerirs 
ve.00 Ld n f : sdiiiiitnt in a sinidir fashi-n. in addition to 
lie valiiaLl ^ :ra:it in m\v liues fiMin f alentta, larre ynairiries veie also 
^niiortetl in & liw mate tiiroimt Karachi and Rannoijn* TLe export of 
ja'v ‘kins h c-msidciaMe from ail ftxts, tsycfiaily freiii Bombay. Karacti 
1!* k ^ 

d: 1 V di.'‘ tarm-r f.22 'j ri.at tie toi:m::ii'd ns*/ lu iricm is placiii’a 
. . I ..es .'' an :n/T asinn extent t 't lj. L15 nm':!.. His iiieiiioils are 

».»I n afcis '• r. li * M 

’♦i t?!n‘ 

‘ . i :m - . .nk-" “: rn' tin an..™, k’-di iap that Lis iii- 
.■ 1 0 : ' id tm to ■ ti\a«d Tl*-"" f»r.,aiinsel tanneries 

. m n *^0 .t.. -. y i:« ii on 'iij- luu^l lyiim upwards cf 
k * Lanm.^ " c ' : :.: n*.:r, to tL^ iniini-rons Ir: lian-manaaeil 

n :!k • tz>: 'mvo! i alal arnL-y i-my fr v doz-n men. The 
: r.Lfiml d;£:nlty at m^ent o the Lck of traanisation and expert 



i'lirGine tanning so far lias made com|iaratively little lieadway in 
India, cMefly otring to tte fact tiiat its processes are Mgtly teclamcal, 
requiring cliemicai imowledge and an elaborate equipment of macbiiiery. 
Progress in recent years, however, especially since the outbreak of war, 
has been more rapid, and cciisideiable quantities of special forms of 
chrome leather, for wliicli the Iiidian hides aie parTieiilaiiy suitable, 
have found a ready market in London. 

Tegetable tanning materials of good, though unequal, quality are 
foniid in most parts of India. The two chief agents used Mtiierto have 
been babul (Acacia arabica] and atvmm (Cassia amicniata) bark. Diri- 
diu (Csesaljiinia coriaria) and inyrabolams (Terminalia chebuia) are in 
local demand and are also very largely exported. Mangrove bark is 
available in Bengal and other places along the sea-coast. Xiunerons 
rther trees and shrubs are also used in diferent parts of the country by 
village tanners, and their properties are now (1918) being sjstematica% 
investigated under the orders of the Indian Munitions Board. But the 
machinery for the collection of vegetable tannkig agents is not at present 
sufficient to produce a supply adequate to the largely increased demands 
which arose, owing to war conditions, in the year 1916 and onwards. 
The preparation of taimiii extracts has been tried from time to time,! 
and generally without much success, but the conditions under which, 
such attempts have been made were not satisfactory, and should not 
preclude further work in this direction. 

54. Here, again, the exclusion of the question of tariSs from oui 
terms of reference renders us unable to recoinniend any complete schenie 
for dealing with the situation ; but we are decidedly of opinion that an 
import-ant feature of any such scheme must be the extension and improve¬ 
ment of the tanning industry, both in respect of the Mghtij-tanned hides 
ox Madras and the completely tanned and curried leathers of the large 
Indian tanneries in Cawnpore, Bombay and elsewhere. We recognise 
that, among other initiai difficulties, this industry will be exposed to 
the risk of organised competition from hide exporter. It must, there¬ 
fore, in any case be established on a considerable scale, though it will be 
impossible for India to tan all her own hides for some time to come. 
We also recognise that India will, for an even longer time, be unable to 
consume all the leather that will be produced by an extension of the in¬ 
dustry on a scale sufficiently large to withstand the competition of 
exporters of hides, while tariff bars against the importation of leather 
exist ha many foreign countries which admit hides freely. 

In view of the importance of the question, we have prepared a 
separate note (Appendix D), discussing the position in detail and em¬ 
bodying certain definite proposals. 

55. The nature and extent of the mineral deposits of India have been 
systematically examined by the Geological 
Survey Department, although it h^ been 



ixi ^ i'-r b:!L Iiniiteii hiids ivi e-stablisliment and prospectinn 
,2:, cir;j its inTesti^iiti* extej t in ¥rrj sjieeial eases, to a 
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IT* xiiiJty to satisfaetory coal supplies are not very numerous, 
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’r vA*iric iriU an.i steel worlis. A ncli deposit of lead and zinc ore exists 
:!! tLi "^i:aii Stat-s ni Eiirnia, bnt^ althouuii tie urine is in active oper- 
ari'/ir L> attempt ias hitherto been made to smelt tlie latter metal in 
!n iLu The copper ores of Sinulibhuiiij a district of Chota Xagpiir, have 
0% Jit scarcely been exploited, although a Eiine has been developed airl 
.♦iiuritini works have been erected and hive akealy staitaii operations. 
Hrib-'crade etromite is produced in larpe quantities in Baluchistan. The 
'f auxite deposits of India, the bm and largest of m'hich are found in the 
lential Provinces, were made known to the public by the Geological 
SarwT some years ago, hut have not yet Wn ii»d m a »iirce of 
rtkuuifdiiiE. ManTanese ore is extracted in very large quantities in the 
t entrul Provinces, and to a less extent in (tota Xaupui, Bombav, 
Mji and Alidras, At present it is mainly exported in a raw 
TO ott^r countries, although the two existing iron and ^tee! euruimnms 
iiave, since the war, niaanfactmreci considerable cpiaiitities of ferr-j- 
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57. Cement works have been started at Madras. BanJi. Pur:.iar 

Cement and pottery. ^he factories are eqaip;,K-.i 
plant ot modern design, and tiie quaiitv 

cemeni produced is officially reported to be sat!sfactf3rv„ l£rv .ir-, 
however, only able to meet part ed the Indian dL-‘ii:and. and tLiji: jh 
cost of maniifactiire is believed to be low, the price of this v 
to the public is still controlled by the rates at which :r eau ie d 
A sufficient reduction in the price of cement would lead a 

sion of its use, especially for lining irrigation canals and cLninvi* a :tL 
the object of preventing waste of water. 

Experiments in the suitability of various clays for potterv T.nr:c/f-. 
ha%’e recently been conducted in the Bombay School of Art and*cd.f- 
where, with results that should be made more videlv known. 

58. Sand and Erne suitable for the manufacture of glass occur in mane 
parts of India, but hitherto only partial suw-es- 
has attended the worMng ol the few glass 

factories that have been established, while Mlures have been frei^iierit. 
But it by no means follows that glass cannot be successfully made in 
India. What has been most comp'.cuciisk Lickini hit Lett ^ ha* 
a complete and systematic investigation into the economic 
of gla^ making in the different parts of India, iiicladii2g the ri ^ 
of fuel and raw material^ and the distance and extent of d'h- 
prospects and position of the glass industry in India gen-^ral’y ! 
subject of a separate note (Appendix E), "which clearly d.inoi>’”rat< - t:-"' 
necessity of considering not only the economic but also the tt 
side of a new venture, and of emplowing a nmrler of 
experts before taking up a complex industry. 

59. India possessed at one time a practical monopoly oi sulri'etr- 
_ j. . which is found in the plains of Bihar, tie Uiitei 

Provinces and the Punjab, and extracted and 
refined by indigenous methods. Owing to its occurrence in aciniisture 
with salt, its preparation has hitherto been safeguard^ by varicUiS 
excise precautions, which are alleged to have weighed heavily on ti'^ 
industry, though it has expanded greatly under the stimulus uf I 
prices during the war. Indian saltpetre had previously let-n suj .ut* 1 
to a large extent by the potash mines of Greimany and trit? nitrate ^ ut.- 
of Chili. A separate note on this industry iiko (Appeii’'i:x FA - itti 

to this report. 

Forets. 

Tlie extent and ¥aliie nf tbe 
GeYemmeitt for^. 

60. The area of forests under the control of the Forest Depart.ueiit 
in 1915-16 w'as 249,0<Kl square miles, of uhieli 
ttO.hOS square miles w^ere reserved. The tiital 
outturn was 286 niillioii cubic ieet .'^t !iL.-‘rr 

and fuel, and minor produce valued at Rs. 116 lakhs; u. I7v^ 
million cubic feet and Es. 88 lakhs worth of minor produce came rrjm 
the reserved forests. This gives a yield per square mile o: 1,149 cn&ic 



feet of timber and fuel, and minor produce valued at Rs. 47 from all 
classes of forest; and a corresponding yield of 1,809 cubic feet, and 
Rs- 90 worth respectively from reserved forests only. For the forest 
produce of Native States,^no complete figures exist, India imported 
96,000 tons of timber valued at Es. 74 lakhs in 1913-14, the last year 
before the war. In spite of freight difl5.culties, there has not been much 
relative decline under this head during the war years, a fact which shows 
the necessity to India, under present conditions, of these imports. 
Against this (according to Statement No. XV of the Statistics relating 
to Forest Administration) the exports of forest produce in the same 
year were valued at Es. 454 lakhs. The largest items of this total, viz,^ 
caoutchouc (Es. 79 lakhs) and lac (Es. 196 lakhs) are by no means ex¬ 
clusively, or in the former case even chiefly, derived from Government 
forests ; the principal export which can be assigned wholly or mainly to 
this source was teak, valued at Es. 78 lakhs. The value of other 
timbers (excluding sandalwood) was only Rs. 7 lakhs. 

The following figures illustrate the financial aspect of forest manage¬ 
ment. In addition to forest produce removed free or at reduced rates, 
valued at Es. 85 lakhs, the total receipts of the Forest Department for 
the year 1915-16 amounted to Rs. 310 lakhs, and the expenditure to Es. 
178 lakhs, yielding a surplus income of Rs. 132 lakhs. The expenditure 
on roads and buildings was just under Rs. 12 lakhs, though in the last 
year of peace it amounted to Es. 18 lakhs. To these figures should, 
presumably, be added a share of the cost of the supervising staff shown 
under the head of administration; but, on the other hand, a large 
amount of the expenditure must presumably have been on account of 
maintenance of existing works. The importance of these figures arises 
from the strong evidence received by us in many provinces of the inade- 
quacy of the forest staff for the work of exploitation and commercial 
development, especially in the higher grades, and of the urgent need for 
improved forest communications. The expenditure on the Imperial 
Forest College and Central Research Institute was only Rs. 2*87 lakhs, 
much of which was, moreover, incurred in the training of recruits for 
,the department. 

61. As the above figures will have shown, the national forest estate 
is of vast extent and value ; but a scrutiny of 

r^ources.^ ^ output per square mile proves that its actual 
yield has hitherto lagged far behind its possibi¬ 

lities, and is, in most areas, greatly in defect of what the natural incre¬ 
ment must be. The chief needs of the Forest Department are un¬ 
doubtedly the development of transport facilities ; the exploitation of 
the forests on more commercial lines ; and the extension of research and 
experimental work which should, when necessary, be carried out on a 
larger scale and under commercial conditions. All these deficiencies 
point to the necessity for more staff. 

Turning first to the question of communications, we find that those 
portions of the forest estate which are favourably situated for export, 

■for industrial exploitation or for the very important agricultural demand, 



have been utilised fully, sometimes too fully, but generally, in the 
absence of a proper system of transport, not on the most economical 
lines. The same lack of transport facilities leaves valuable and exten¬ 
sive areas of forest, especially in Burma, in Assam, in the Himalayas 
and in the hilly tracts of the west coast, very largely unexploited, while 
quantities of timber are imported by sea from distant countries. The 
difficulties of transport in these forests, remote from commercial centres, 
are great. Many valuable timbers do not float, while water carriage of 
those that do is rendered difficult by the intermittent nature of the 
streams in many parts ; or by obstructions in the hill sections of rivers 
with a perennial water supply. In most forest areas, railways, ropeways 
and tramways are non-existent, whilst even passable cart roads are often 
wanting. Difficulties of these kinds have, however, been successfully 
overcome in other countries, and we see no reason why they should not 
be conquered in India also. We understand that, to deal with special 
problems of this nature, the Government of India are contemplating the 
recruitment of a number of forest engineers from countries where forest 
engineering is practised on a large scale, and have held that ordinary 
work such as the construction of roads, buildings and simple tramways 
can be carried out by the forest staff, with such assistance as may be 
necessary from the local Public Works officers. To the first of these 
propositions, as a temporary measure, we desire to lend our hearty 
support; but as regards the second, we consider that the heavy routine' 
duties of the existing superior forest staff, in connection with the con¬ 
servancy and improvement of the forests and the exploitation of their 
produce, render it impossible as a rule for such officers to devote time to 
the question of transport facilities. It would be more economical to 
employ a full staff of forest engineers, in which experts in special forms of 
forest engineering would eventually be included, graded in such a way 
as to make the prospects of such a separate branch of the Forest Service 
in itself sufficiently attractive. We propose below that the extraction 
of some classes of forest produce should be undertaken through the 
agency of this staff. 

62. Another important deficiency to which we desire to draw atten¬ 
tion is the absence of information of commercial value regarding the 
products of the forests and of commercial methods in rendering them 
available for industrialists. We would refer specially to the advantages 
which would arise from putting the timber on the market as far as possible 
in the form of standard scantlings. In certain cases, especially in Burma, 
the exploitation of timbers has been handed over to private agency on 
long leases : the Forest Department claims that such an arrangement is 
pecuniarily disadvantageous to Government, and there is evidence to 
show that private firms are unwilling to remove or unable to find a 
market for the less knowm timbers which are usually too heavy to float. 
We consider that Government should have at its disposal a staff which 
will enable it to play a more direct part than hitherto in the exploitation 
of its own forest estate, in order to obtain a larger share in the yield 
thereof and to ensure a fuller use of the many valuable species hitherto 



nntonched. The members of this stafi need not be trained silvicul¬ 
turists ; they would be generally guided in their selection of timber for 
removal by the direction of highly qualified oflS.cers of the regular forest 
staff, under whose orders they would work. They should be capable of 
judging whether a particular tree is in a condition that will repay exploi¬ 
tation ; but for the rest, their work in organising the removal of timber 
would be a form of engineering, and would bring them into intimate 
touch with transport questions. They might thus suitably form part 
of thi service of forest engineers which we have just proposed. They 
would not be directly concerned with the selling price or the marketing 
of timber, matters which would be dealt with by selected forest oflS.cers 
'On lines suggested by us below. It will, of course, be understood that 
the employment of special men for the collection and removal of forest 
produce will only be necessary in certain special cases, where the value 
of the timber and the difficulties in the way of its extraction warrant 
such a course. Due provision should be made for the future training of 
Indians in this country as forest engineers for ordinary and for special 
classes of work. 

. Timber removed under Government agency, otherwise than to fill 
definite orders or for local consumption, will require, especially in the 
-case of the less known species, special arrangements to bring it to the 
notice of consumers and render it available for them. The officers con¬ 
trolling depots established for this purpose should be selected for their 
commercial aptitude, and should keep in close touch with the various 
Departments of Industries and through them with consumers. 

63. In respect of the third requirement of the department, research 

necessity of a link between 
research and commercial 

exploitation. 

and experimental work, we consider that the 
equipment of the Forest Eesearch Institute 
at Dehra Dun is wholly insufficient. We 
observe that the Inspector-General of Forests 

is of opinion that the staff should include (1) a wood technologist, (2) a 
pulp expert, (3) a tan and dye expert, (4) a minor produce expert, to be 
employed on research work only. We agree generally with these sugges¬ 
tions, so far as they go, and we propose in Chapter IX a scheme in 
accordance with which suitable specialists will be available for research 
•in these subjects. Something more is, however, needed ; there is a very 
marked absence of a practical link between the work of the laboratory 

* experts at the Forest Research Institute and the development of success¬ 
ful commercial undertakings. A forest economist was appointed to 
supply this link, but the difficulties of the position and the variety and 

.extent of the duties which have fallen to the lot of this officer were at the 
t outset inadequately estimated. At present he has only one assistant 
and has to share with the other research officers the services of a single 

• chemist. The Forest Economist is expected not only to have a basic 
knowledge of forestry, but to know enough of the chemical, drug, oil 
.and other trades to give adequate answers to all sorts of miscellaneous 
.enquiries, as well as to detect and follow up promising raw materials. 
The present arrangement by which a single officer is detached for a task 
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that requires the knowledge of a dozen specialists, is not only unfair to 
the individual hut eminently unsatisfactory to the department. 

64. Several instances have been brought to our notice illustrating the 
possibilities of the commercial development of 
various descriptions of forest produce on new 

tries oepenuent oii lorest -t. t 
products. ; and the failures and successes recorded 

seem, in our opinion, to point clearly to the 
correct solution. We will fii’st therefore briefly describe them and then 
formulate our proposals. 

The Bulletins of the Forest Department are often of great value, but 
one issued some years ago regarding the suitability of Indian timbers for 
match making has been cited feelingly by several witnesses, as an example 
of the danger of recommendations based upon incomplete enquiries, 
especially in the absence of data obtained from actual practical experi¬ 
ence. 

Some preliminary work has apparently been done in connection with 
the antiseptic treatment of timber. But we believe that this has not 
been carried out on a scale and under conditions that will give results 
on which action can be taken commercially. 

Very definite recommendations have been made as to the suitability 
of bamboos for the manufacture of paper pulp, and excellent paper has 
been made from such pulp ; but even before the war, business men were 
obviously reluctant to develope the concessions that they had obtained. 
So far as can be ascertained, the reasons for this hesitation were the lack 
of adequate information regarding the cost of transport of the raw 
material and doubt as to the capital outlay necessary on plant and 
machinery, coupled with uncertainty as to the cost and quantity of the 
chemicals required in the manufacturing processes. Finally, there was 
a fear lest the infant undertaking might be crushed by the dumping of 
wood pulp from Scandinavia or North America, and there was the know¬ 
ledge that Japanese experiments in this direction had not proved success¬ 
ful. The position of paper pulp in India after the war will undoubtedly 
depend very largely upon the manufacturing conditions in other coun¬ 
tries, upon fiscal regulations and upon the cost of transport overseas. 
It would appear, therefore, if the above line of argument is correct, that 
wc have here a good case for a Government pioneer factory. It might 
or might not prove commercially successful; but it would certainly, if 
properly managed, provide adequate data to determine the commercial 
possibilities of the bamboo as a source of paper pulp, when normal con¬ 
ditions are re-established. 

The history of the attempts to establish wood distillation in India 
also indicates the desirability of an organisation for commercial experi¬ 
ment, such as is now under discussion. The subject was independently 
taken up by the Director of Industries in Madras and by the Superin¬ 
tendent of the Government Cordite Factory at Aruvankadu. Later on^ 
these two oflS.cers co-operated ; but their proposals were generally viewed 
by the Forest Department with misgiving, and no useful assistance was 
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rendered. Tte subject of wood distillation has been treated throughout 
as a matter of academic interest rather than as one of vital importance. 
The result has been that India has failed to establish an industry which, 
at the present time, would have been of the greatest national value. 

We see, therefore, that some hnk is needed between the research 
officers and the commercial public, to create coniidence among the latter 
in the results obtained by the work of the former. The type of mind 
best qualified to undertake scientific research is probably the least 
adapted to deal with commercial matters. 

65. Instances of the correct method of dealing with problems of this 
sort, however, are not wanting, and in two cases 

|u®ce8S of corwt m success has been achieved, though 

here too their history confirms us in our views 
as to the necessity for close co-operation between the preliminary scien¬ 
tific research and the subsequent commercial development. 

The beginnings of the present resin factory at Bhowali in the United 
Provinces, date back some 27 years. We understand that it received 
assistance in its later stages from the Eesearch Institute ; but originally 
in the absence of any ofificer with an expert knowledge of turpentine 
distillation, it was developed on a system of trial and error, with conse¬ 
quent waste of money, and is even now far from satisfactory. On the 
other hand, the factory at Jallo, near Lahore, has attained a much greater 
degree of success in a far shorter time, not so much from any help it 
derived from the experience of the Bhowali factory, as because the officer 
who was to design and work it was given the opportunity of acquiring 
expert knowledge of turpentine distillation under commercial conditions 
in other countries. 

Before leaving this subject, we desire incidentally to draw attention 
to the fact that both the turpentine and the rosin produced at these 
factories differ in chemical constitution from the corresponding sub¬ 
stances produced elsewhere, and to the opportunities presented by this 
fact for a fresh series of researches to discover the precise nature of these 
differences, and whether these may not perhaps indicate the existence 
in the Indian products of substances of special commercial value. The 
continuance of research in such cases is most desirable, not only in the 
hope of fresh discoveries, but in order to forestall possible competition. 

66. Reference may also be made appropriately to the success achieved 
in the distillation of sandalwood oil by the Mysore Government. In 
this case, the work was initiated by the State Department of Industries 
consequent upon the dislocation of the trade in sandalwood, which ensued 
soon after the outbreak of war. The preliminary investigations were 
made by the Director of Industries with the assistance of the staff of 
the Applied Chemistry Department of the Indian Institute of Science. 
It was necessary to get results quickly, and the resources of both the 
State Department and the Institute of Science were concentrated on the 
problems which arose. Subsequent developments, due to the prolonga¬ 
tion of the war and'^the enormous rise in the cost of transport overseas, 



have rendered this venture, for a time at any rate, extraordinarily pro¬ 
fitable. It is understood that sandalwood distillation was also under 
enquiry in the Forest Eesearch Institute, as the matter is of consider¬ 
able interest to the Forest Departments of both Madras and Coorg; 
but the Economic Branch of the Institute was ill-equipped to undertake 
the preliminary investigations, and was further not in a position to carry 
them out on the scale necessary to create confidence and so warrant an 
investment of either public money or private funds in the establishment 
of the industry. 

The Forest Department has considered the possibility of utilising 
tan stuffs, and the Inspector-General proposes the appointment of an 
expert for tans and dyes. Work is, however, already going on in con¬ 
nection with the organisation for improving the tanning industry under 
the Indian Munitions Board, for the preparation and testing of tannin 
extracts on a commercial scale; and this close connection between the 
laboratory and the tannery seems to be the correct method of tackling 
the problem. 

67. Although there is much that can be done by the Forest Eesearch 
Institute in discovering possible products of 
value, in obtaining and disseminating inform¬ 

ation regarding their distribution and quality, and in testing them in the 
laboratory, it seems clear that an organisation of a different nature is 
required to ascertain the results of treating them under commercial con¬ 
ditions. It is not necessary that this organisation should be attached to 
the Eesearch Institute or even in all cases be managed by the Forest 
Department, so long as the necessary touch can be maintained. It is 
here, we consider, that Departments of Industries will be able to co¬ 
operate with the Forest Department, either*by establishing pioneer 
factories, or, where these are not necessary, in placing the data obtained 
by the research officer before the industrialist in a way which will elicit 
his support. In other cases, the suggestions put forward by the Forest 
Eesearch Institute might be taken up by other suitable departments or 
by private agency direct. 

68. There are certain special industries such as the manufacture of 
pencils, matches, tea boxes, both ordinary and 
three-ply, and packing cases, which require a 

continuous supply of suitable timber within a reasonable distance from 
the factories, this distance depending on the method of transport. As 
the species suitable for these industries do not as a rule occur gregari¬ 
ously, their concentration in plantations is strongly to be recommended. 
We understand that the Forest Silviculturist and local officers are engaged 
in studying the habits of these species, and that the formation of such 
plantations has been commenced in Bengal and Assam. Similar mea¬ 
sures have been very effective in the case of fuel plantations of casuarina 
on the east coast and elsewhere in Madras,nvhere the example has been 
largely followed by private enterprise. We have dealt further with a 

Necessity of plantations. 



particular aspect of this subject in Chapter VI, where we discuss the 
various sources from which power can be provided for industrial purposes. 

Fisheries. 

69. Striking evidence was also put before us regarding the immense 
future which awaits a more active development 

*”***^develfopmentI** Indian fisheries. It has been abundantly 
demonstrated by the few investigations that 

have hitherto been conducted in Madras and Bengal into the possibilities 
of deep-sea fisheries, by trawling, netting or line fishing, that a very 
large supply of food can be obtained from this source. The dearness 
and irregular supply of fish in many cities and towns within a reason¬ 
able distance from the coast is a subject of general complaint. The 
fishermen are usually men of low caste, ignorant, idle and uneducated, 
with a low standard of comfort. They are mercilessly exploited by 
middlemen, whose exactions lessen the supply of fish and add greatly to 
its cost. In inland waters, various causes, such as the use of certain 
types of nets and fish traps, and the destruction of fish by the periodical 
emptying of irrigation channels, have had a most injurious efiect on both 
the quantity and the quality obtainable. 

70. The Madras Fisheries Department has shown that much can be 
done to improve the methods of sea fishermen 

Department drying fish and preparing fish oil and fish 
manure. As a result of its exertions, some 250 

small fish-oil factories have been established along the coast, mainly by 
the fishermen themselves; and still further improvements in the pre¬ 
paration of the oil have been worked out by Sir F. Nicholson, the Honor¬ 
ary Director. The possibility of preparing tinned and cured fiish of high 
quality has been amply demonstrated on a commercial scale. Co-oper¬ 
ative societies have been started among fishermen, and seem likely in 
course of time to prove both successful in themselves and valuable in 
developing a sense of self-respect and a higher standard of comfort 
among their members. Much experimental work has also been done in 
connection with the stocking of tanks, rivers and canals with fresh-water 
fish and the cultivation of certain species in lagoon waters offers very 
promising prospects. We think that the Fisheries Department deserves 
even fuller support from Government, especially in the further develop¬ 
ment of deep-sea fishing. The capture, preservation and transport of 
deep-sea fish require investigation and demonstration on a commercial 
scale. An organisation for the marketing of the fish will also have to be 
provided. Owing to the present uncertainty of the results and the 
various difficulties interposed by the strong position of middlemen, the 
absence of refrigerating storage and other causes, there are many obstacles 
to overcome, and private enterprise is not likely to enter this field, until 
Government has fully shown the possibilities of the industry and expert 
employes are available. The only attempt of which we heard to establish 
a private industry in fish on modern lines in this province, met with 



disaster owing to ignoranco of local conditions, and the example is 
likely to prove deterrent unless Government leads the way. 

The superior staff of the Madras Department consisted in 1917, in 
addition to the Honorary Director, of two Europeans, the marine and 
piscicultural experts, and three Indians, an oil and soap chemist, an 
assistant to the piscicultural expert and an Assistant Director, a highly 
educated Indian gentleman, himself of the fisherman caste, with Euro¬ 
pean scientific training. The extension of the operations of the depart¬ 
ment will, it may be expected, lead to the training of a number of addi¬ 
tional experts, whom private companies, when formed, will no doubt be 
glad to engage. The total expenditure on the department in 1915-16 
was Es. 1,83,000 against receipts of Es. 1,35,000 ; the bulk of the latter, 
however, were payments in respect of certain fishing rights which the 
department administers. 

71. The Bengal Department of Fisheries, which was till recently 
^ . under the control of the Director of Agriculture, 

^ has at its disposal an amount less than a quarter 
of that expended in Madras, and employs only a European piscicultural 
expert and two Indians. The work of the department has hitherto con¬ 
sisted mainly of a general enquiry into the conditions of fish life and 
fisheries in Bengal and Bihar and Orissa ; a few co-operative credit 
societies have been started, and various special enquiries have been 
made : but the impression left on the Commission was that the depart¬ 
ment was seriously in need of staff and funds, and that little satisfactory 
progress was likely on existing lines. There is no reason to believe that 
the possibilities in Bengal waters are in any way inferior to those which the 
Madras department-has shown to exist; but in Bengal, as in Madras, the 
fishing industry is carried on under very bad conditions. Organised 
private enterprise has not so far taken up the industry with any success, 
and the department appears to be out of touch with what little exists. 
We are very decidedly of opinion that the development of fisheries in 
Bengal should be taken up fully and energetically, and that the execu¬ 
tive staff of the department should be considerably improved and 
strengthened. 

We may remark that the Bombay and Burma Governments do not 
possess any Departments of Fisheries ; and we would suggest that they 
might well consider the desirability of establishing them. The latter 
Government in particular draws a revenue of some Es. 30 lakhs from 
fisheries. 

72. We see no necessity at this stage to propose the creation of an 
Conclusions imperial Department of Fisheries, but we think 

that the proposals that we are making regarding 
the organisation of scientific services will have a most important bearing 
on the improvement of fisheries in India. To furnish each of the larger 
provinces with the necessary complement of scientists would involve 
undue expense, and an incomplete equipment would be useless ; more- 



over, tliere are several large river systems wMcli extend into two or more 
provinces, and tlie j&sli whicli frequent them cannot be studied satis¬ 
factorily by a purely provincial organisation. 

We therefore recommend that the Zoological Survey be strengthened 
by the addition of scientific ichthyologists who would work in close 
touch with, and would occasionally be lent to, provincial departments. 
In this way they would soon accumulate a store of knowledge regarding 
the life-histories and habits of Indian fish, in the absence of which much 
of the work hitherto done has been, and must remain, ineffective. 



CHAPTER IV. 

Industrial Deficiencies of India. 

73. The sketch of Indian industrial conditions outlined in the 
preceding chapters would be misleading, unless 

Incompleteness of India's drew attention to the extraordinary extent 
mdustnal equipment. industrial 

possibilities and requirements, is dependent upon outside sources of 
.supply for the raw materials and manufactured articles necessary in the 
daily life of a modern civilised community. The existence of these 
deficiencies is prominently before industrialists and consumers alike at 
the present moment, and before presenting a list of them, we may briefly 
discuss their causes. 

74. The basis of modern organised industries in those countries 
where they made their first appearance, was the 

Causes of deficiencies. manufacture of cast and wrought iron. The 
invention of the steam engine created the necessity for machine tools, 
to produce parts which would fit with sufiflcient accuracy to give smooth 
and eflflcient workingf The existence of machine tools greatly facilitated 
the manufacture of standardised parts in large quantities, which were 
in demand for the mechanical processes required in textile and other 
similar industries. These large-scale manufactures increased the demand 
for industrial chemicals. 

But the course of industrial development in India has followed very 
different lines. The political and economic conditions of India in the 
past have created a large export and import trade; and this trade has 
brought about the present industrial position. A large railway system 
and such other mechanical facilities as were necessary for the prepara¬ 
tion and transport of produce for export have been brought into exist¬ 
ence, but, in the absence of an existing iron and steel industry, with 
imported appliances. The great textile industries similarly rely almost 
entirely on imported plant and spares. The obvious need of having 
repairs done on the spot has led to the establishment of numerous 
engineering shops, without any corresponding equipment for actual 
manufacture. 

75. An examination of the present position of the Indian iron and 
steel industry will show how the deficiency 

The Indian^^on and steel all-important industrial factor has 
affected the general situation. 

Pig iron has been continuously produced in India since 1875, but it 
was only in 1914 that the steel industry was established on a firm basis ; 

The Indian iron and steel 
industry. 



and since tlie outbreak of war, tbe capacity of tbe plant bas been strained 
to tbe utmost to meet urgent mibtary demands. There bas, therefore, 
been no opportunity as yet to gauge the results which must inevitably 
follow this important industrial advance, made at an extraordinarily 
opportune moment for India. 

The imports of iron and steel in 1913-14, including galvanised iron,, 
tin plates, steel sheets and plates, constructional iron work and railway 
plant, amounted to over 1,250,000 tons valued at 25 crores of rupees. 
In addition to these, there were large imports of manufactured iron and 
steel in the form of machinery and millwork, motor cars and under other 
heads. The total capacity of the two large Indian iron works is only 
a fraction of the total amount imported, and only simple forms of steel, 
such as rails and other rolled sections, are produced. The war ha5 given 
a stimulus to extension, and the schemes now under consideration will 
undoubtedly result in an early increase in the volume of outturn and 
in a wider range of marketable products. 

76. The following brief statement of certain types of machinery 
imported by sea in 1913-14, the last year of 

Impo s 0 mac inery. peace conditions, will further illustrate the 
position :— 

Articles. Value. 

Piime-movers .... 

Es. 

. ♦ . 83,03,896 

Electrical machinery . 61,79,440 

Agricultural machinery 2,65,335 

Boilers. 35,54,205 

Metal-working machines 1,45,965 

Oil-crusliing and refining plant 3,21,870 

Paper-mill plant 3,48,976 

Bice and flour mills . 16,99,180 

Sewing machines and spares 40,70,056 

Sugar machinery .... 4,67,325 

Tea machinery .... .... 21,33,670 

Textile machinery— 

Cotton .... . 1,78,76,425 

Jute ..... . 1,46,70,235 

Others .... 3,63,820 

Typewriters and spares 11,32,996 

Miscellaneous items . . 1,33,11,180 

The imports of boilers and prime-movers are due to the absence in India 
of a complete system of engineering industries, based on the large-scale 
manufacture of iron and steel. The lack of familiarity with the use of 
machinery among the people generally accounts for the fact that, though 
India's’greatest industry is agriculture, the demand for agricultural 
machinery is limited to the products of a few small local manufactures, 
supplemented by imports valued at about Es. 2^ lakhs. India produces 
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more than 3,000,000 tons of raw sugar per year, and in addition imports 
manufacturedsugar tothe value of Es. 15 crores, yet the value of the 
sugar machinery imported was only a little over Es. lakhs. Similarly, 
oil seeds worth nearly Es. 25 crores were exported ; hut oil-crushing and 
refining plant to the value of only Es. 3 lakhs was imported. With 
paper and pasteboard imports worth Es. 160 lakhs, paper-mill machinery 
and plant worth only Es. 3-|- lakhs were imported. These figures are signi¬ 
ficant of the exiguity of the efforts hitherto made in India to replace 
imported articles by the manufacture of indigenous raw materials. On 
the other hand, the very large value of the imports of machinery for the 
textile industry is due to the entire absence in India of any engineering 
works capable of supplying her needs, and the consequent reliance on 
overseas sources for this all-essential need of our largest existing industry. 
The direction of Indian industrial development has been thus predeter¬ 
mined by the existence of a large export trade in raw materials, and by 
the ease with which most classes of manufactured articles could be 
imported from abroad. Other factors arising to some extent out of this 
general tendency, have helped to restrict Indian industrial progress in 
the past to an incomplete and limited development along the lines already 
indicated. 

77. Where money has been invested in industries, it has generally 
Shyness of capital for confined to a few simple and safe enter- 
modern enterprises prises of an obviously attractive nature, whilst 

generally. equally important minor industries have been 
almost entirely neglected, partly through ignorance of the country’s 
resources in raw materials, but mainly because commercial firms have 
prospered too well along conservative and stereotyped lines to trouble 
about undeveloped industries with uncertain prospects. Before the war, 
they could always be sure of importing all necessary stores and machinery 
of assured and regular quality, and they have naturally preferred a safe 
profit from trade, or from such established industries as jute and cotton 
manufacture, to a doubtful return from such ventures as metallurgical 
and chemical manufactures: ^ Another contributory cause has been the 
practice pursued by Government departments of indenting on the India 
Office for miscellaneous stores, which has been to some extent due to 
the absence of a stores-purchasing department in India. Government 
rules intended to encourage the purchase of locally manufactured articles 
have not succeeded in counteracting the tendency of indenting officers 
to place on some recognised authority the responsibility for price and 
quality. 

Generally speaking, the industries based on technical science have 
been disregarded, because profits in other ways have been easy and 
assured. The neglect of applied science is perhaps the most conspicuous 
aniong our administrative deficiencies. 

78. We have dealt in greater detail in Chapter X with the corre- 

Deficiencies in industrial 
system. 

spending dependence of India on imported 
technologists and engineers. It was to this 
aspect of the question, as well as to the economic 



loss caused by importing articles which could be manufactured in India 
and to the absence of Indian capital and management in many existing 
industries, that the attention of those who urged the need for industrial 
advance was principally directed before the war. The incompleteness 
of our existing system of industries has been subsequently brought 
into prominent notice by the interference with industrial supplies from 
overseas due to the war. This constitutes a serious national danger, 
the extent and gravity of which will be the more clearly realised, if we 
refer in detail’to some of the more important manufactured materials 
or articles which are not at present made in India, although the basis 
fox their production exists in the form of raw material. 

79. We have already referred to the position of the iron and steel 
industry. In the case of the non-ferrous 

Deficiencies in manufac¬ 
tured materials. 

(a) Metals. 

metals, the Bawdwin mine, situated in the 
Northern Shan States of Burma, contains suffi¬ 
cient lead and zinc to meet in full the demands 

. of India for these metals ; but as yet only metallic lead is smelted, and, 
before the war, a small proportion of the zinc ores was exported to 
Germany and Belgium, and afterwards to Japan. These ores are not 
only valuable for their metallic contents, but are capable of yielding 
large quantities of sulphur; and the establishment of zinc-smelting 
works, with recovery of the sulphur in the form of sulphuric acid, is a 
step which is absolutely necessary in the interests of existing and future 
chemical industries, and is likely to be undertaken within the next two 
or three years. At present, India does not actually produce refined 
copper, although the Cape Copper Company has already begun smelting 
for blister and will shortly place refined copper on the market. The 
plant of this company has a capacity of 1,000 tons of refined copper per 
annum, which is, however, equivalent to a small traction only of the 
imports. These, in the form of brass, yellow metal, copper sheets, copper 
wire and miscellaneous manufactures, amounted yearly to over 37,000 
tons, valued at Rs. 411 lakhs. In addition, nearly 1,300 tons of German 
silver, an alloy of copper and nickel, were imported worth over Rs. 22 
lakhs. 

India is apparently well supplied with bauxite as a source for alumi¬ 
nium ; but until hydro-electric energy is procurable at a cost low enough 
to permit of smelting under economical conditions, the metal cannot be 
produced in this country. We believe that one or other of the hydro¬ 
electric schemes projected on the Western Ghats will be able to supply 
electricity at a sufficiently cheap rate, and it is desirable that Government 
should facilitate the institution of suitable schemes. 

Until 1914, the manufacture of tungsten powder was practically 
confined to Germany, though, since the outbreak of war, it has been 
carried on in the United Kingdom. Unless tungsten is smelted in India, 
we shall be unable to produce ferro-tungsten and high-speed ” steel, 
which are almost essential requirements in modern engineering shops^ 
They are made by highly specialised manufacturing processes, which 
can be successfully introduced into India only with the help of some 
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^existing company already engaged in tlie industry and in full work. 
No use is at present made of Indian ckromite in the country for metal¬ 
lurgical, and very little for chemical, purposes. Ferro-manganese has 
recently been produced in India, but for other ferro-alloys required in 
the manufacture of special steels, we are dependent upon imported 
supplies. Most of these can be produced only, or at any rate most 
suitably, in an electric furnace, which can be worked economically on 
a relatively small scale. The immediate want, as in the case of ferro- 
tungsten and aluminium, is a supply of cheap electric power. Indian 
graphite, in most occurrences, is impure, but Ceylon graphite can easily 
be imported. We do not, however, manufacture graphite crucibles, 
a necessity in various metallurgical and other industries. India is the 
principal source of mica of the highest grades, but, in the absence of any 
manufacture of electrical machinery, it has to be exported at present 
in a practically raw state. We have in the Travancore monazite a large 
■supply of incandescent earths suitable for the manufacture of gas mantles, 
but owing to our inability to manufacture thorium nitrate in this country, 
the mineral is exported in the form of concentrates. 

India imports chemicals to the value of more than a crore of rupees 

/(to) Chemicals ^ owing to the great variety and the 
^ * relatively small quantities of each kind consumed 

in India under peace conditions, local manufacturers have hitherto 
limited their attention to the few heavy chemicals which were in sufli- 
cient demand to support an economic unit of manufacture, and, as in 
the case of acids, were protected by heavy sea freights. Simple drugs 
and extracts are also manufactured on a small scale, but only in ofl&cial 
medical stores and a few private factories on any recognised standard 
•of purity and strength. Though improvement has been effected under 
war conditions, much still remains to be done before we exhaust the 
possibilities of these important products in this direction. We have 
already referred to the dependence of India on outside sources for sulphur, 
and to the necessity of insisting on the local smelting of her sulphide 
ores. In the absence of any means for producing from purely Indian 
sources sulphuric, nitric and hydrochloric acids, and alkalis, our manu¬ 
factures, actual or prospective, of paper, drugs, matches, oils, explosives, 
disinfectants, dyes and textiles are dependent upon imports which, 
under war conditions, might be cut off. Sources of raw materials for 

heavy ’’ chemicals are not deficient. The output of saltpetre could 
be raised to 40,000 tons per annum, and supplementary supplies of 
nitrates could be produced, if necessary, from atmospheric nitrogen ; 
but for this again, cheap electric power is needed. Salt occurs in abund¬ 
ance and the establishment of caustic soda manufacture, preferably 
by an electric process that would also yield chlorine, is a necessary part 
of our chemical programme. There are available in the country, in 
fair quantity, many other raw materials necessary for ‘‘ heavy ’’ chemical 
manufacture, in addition to those referred to under other heads ; among 
them may be mentioned alum salts, barytes, borax, gypsum, limestone, 
magnesite, phosphate of lime and ochres. The installation of plant 
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for the recovery of by-products in coking has recently been undertaken 
but for the recovery of tar and ammonia only. The recovery of benzol 
and related products has so far not been attempted, nor has anything 
been done to utilise the tar by re-distillation or other chemical treatment.. 

Although India exported raw rubber valued in 1917-18 at 162 lakhs,. 
rubber manufacture has not been started in 

(c) animal country, and goods to the value of 116 lakhs- 
were imported in 1917-18. This industry is one 

of those that are essential in the national interest and should be inaugur¬ 
ated, if necessary, by special measures. * Though textile industries exist 
on a large scale, the range of goods produced is still narrow, and we are' 
dependent upon foreign sources for nearly all our miscellaneous textile- 
requirements. In addition to these, the ordinary demands of Indian con¬ 
sumers necessitate the import of some Es. 66 crores worth of cotton piece- 
goods, and interference with this source of supply has caused serious hard¬ 
ship. Flax is not yet grown in appreciable quantities, and the indigenous 
species of so-called hemp, though abundantly grown, are not at present 
utilised in any organised Indian industry. Our ability to preserve- 
many of our foodstuffs in transportable forms, or to provide receptacles- 
for mineral or vegetable oils, depends on a supply of tin plates, which 
India at present imports in the absence of local manufactures. Our 
few paper factories before the war stood on an uncertain basis, and we are- 
still dependent upon foreign countries for most of the higher qualities.. 
India produces enormous quantities of hides and manufactures certain 
qualities of leather on a relatively small scale by modern processes- 
and the village tanner supplies local needs only, and with a very inferior 
material. To obtain the quantities and standards of finished leather 
which the country requires, it will be necessary to stimulate the industry 
by the institution of technical training and by experimental work on a. 
considerable scale. This subject is treated at some length in Appendix D.. 
Large quantities of vegetable products are exported for the manufacture 
of drugs, dyes, and essential oils, which, in many cases, are re-imported 
into India. Some efforts have recently been made to lessen this obvious- 
waste, but, in the absence of a sufficient botanical and chemical staff,, 
it has hitherto proved impossible to open up the very important and 
profitable field of industry which indubitably awaits development in 
this direction. 

80. India's defective industrial equipment is further exemplified by' 
imports of cement valued at Ks. 66 lakhs,. 

other denciencies. 

The manufacture of these materials has for long been established in the- 
country, and has been appreciably increased since the year 1913-14,. 
but the extent by which it falls short of the requirements of the country 
is fully evident. 

81. So far we have considered only the case of manufactured materialsy. 
naft 8 I «k A these are in many cases of little use, unless 

tiSHf they can be converted into arUcles of industrial 
or domestic value, and Indian manufacturers- 
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have in the past confined themselves to a very small number of these^. 
w^hich seemed to promise certain and large profits. The blanks in our 
industrial catalogue are of a kind most surprising to one familiar only 
with European conditions. We have already alluded generally to the* 
basic deficiencies in our iron and steel industries, and have explained 
how, as a result of these, the many excellent engineering shops in India, 
are mainly devoted to repair work, or to the manufacture, hitherto 
mainly from imported materials, of comparatively simple structures,, 
such as roofs and bridges, wagons and tanks. India can build a small 
marine engine and turn out a locomotive, provided certain essential;, 
parts are obtained from abroad, but she has not a machine to make nails 
or screws, nor can she manufacture some of the essential parts of electrical 
machinery. Electrical plant and equipment are still, therefore, all 
imported, in spite of the fact that incandescent lamps are used by the 
million and electric fans by tens of thousands. India relies on foreign 
supplies for steel springs and iron chains, and for wire ropes, a vital 
necessity of her mining industry. We have already pointed out the- 
absence of any manufacture of textile machinery, and with a few excep¬ 
tions, even of textile-mill accessories. The same may be said of the- 
equipment of nearly all industrial concerns. The list of deficiencies 
includes all kinds of machine tools, steam engines, boilers, oil and gas 
engines, hydraulic presses and heavy cranes. Simple lathes, small sugar • 
mills, small pumps, and a variety of odds and ends are made in some- 
shops, but the basis of their manufacture and the limited scale of produc¬ 
tion do not enable them to compete with imported goods of similar 
character to the extent of excluding the latter. Agriculturists’ and 
planters’ tools, such as ploughs, mamooties, spades, shovels and pickaxes- 
are mainly imported, as well as the hand tools of improved character 
used in most cottage industries, including wood-working tools, healds 
and reeds, shuttles and pickers. Bicycles, motor cycles and motor 
cars cannot at present be made in India, though the imports under these 
heads were valued at Es. 187 lakhs in 1913-14. The manufacture of 
common glass is carried on in various localities, and some works have- 
turned out ordinary domestic utensils and bottles of fair quality, but 
no attempt has been made to produce plate or sheet glass, or indeed any 
of the harder kinds of commercial glass, while optical glass manufacture' 
has never even been mooted. The extent of our dependence on imported 
glass is evidenced by the fact that in 1913-14 this was valued at Rs. 164- 
lakhs. Porcelain insulators, good enough for low tension currents, are 
manufactured, but India does not produce the higher qualities of either 
porcelain or china. Attention has b§en directed to the building of steel' 
ships, but until the local supply of steel has been greatly increased, it is 
more than doubtful if expectations in this direction can be realised, and it. 
is probable that there are other ways in which our present relatively small 
supplies of Indian steel can be more quickly and more profitably utilised. 

82. The list of industries which, though their products are essential. 
alike in peace and war, are lacking in this. 

Dangers of deficiencies,, country, is lengthy and almost ominous. UntiL 
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'-they are brouglit into existence on an adequate scale, Indian capitalists 
will, in times of peace, be deprived of a number of profitable enterprises 
whilst in the event of a war wbicb renders sea transport impossible, 
India’s all-important existing industries will be exposed to the risk of 

„ stoppage, her consumers to great hardship, and her armed forces to the 
gravest possible danger. 

83. The removal of these deficiencies is one of the main objects of 
our proposals, and the various schemes which 

Suggested remedies. designed to meet this end, 

.as well as to promote the industrial prosperity of the country generally. 
We desire, however, to draw attention here to the necessity of securing 

^the inception in India of certain very specialised and essential industries 
which must be set up in this country at the earliest possible date, if 
grave dangers are to be avoided. Though in many cases the importation 

■‘of technical specialists will be sufficient to enable our local industrial 
-capitalists to get to work, there are a few classes of articles produced only 
by firms which have attained efficiency in their manufacture after the 
experience of many years and the expenditure of much money. The 
machinery and apparatus which they employ is often manufactured 

‘ only by themselves or to their own specifications, and its imitation in 
this country is not possible, nor, were it possible, would this be sufficient. 
Therefore, to attain its end. Government must take special steps to faci- 

;4itate the manufacture of these articles in India. Among such industries 
we would include the production of such essential articles as magnetos, 
incandescent lamps, ferro-tungsten, ‘‘ high-speed ” steel, graphite cm- 

-^oible special forms of porcelain for insulators, chemical glass, and pro¬ 
bably also certain forms of ‘‘ heavy ” chemicals, rubber and vulcanite. 
In other countries, foreign firms have frequently been encouraged to 

. start branches by the existence of high tariff walls ,* there are also some¬ 
what numerous examples of direct encouragement accorded to the estab- 
iishment of foreign firms manufacturing lethal munitions ; and we 
-believe that there are several cases in which outside manufacturers 
have been helped to set on foot the production of articles needed in the 
interests of national safety, such as motor tyres and locomotives. There 
•are many other important manufactures, which, though they must be 
-carried out on a large scale, involve no secret processes that any well- 
trained speciahst should be unable to initiate ; and in the inception and 
stimulation of this large range of important industries, the organisation 
which we propose and the efforts of private industrialists will be more 

4han fully occupied for a long time to come. 



CHAPTER V. 

Industries and Agriculture. 

84. It will be clear from tlie general trend of tMs report tbat tbe^ 
, . « - .X . present position and future prospects of Indian 

irnproveme^^ts!^ industries depend to a very large extent on tb e* 
products of Indian agriculture. We take tbis 

opportunity of stating in tbe most emphatic manner our opinion of tbe 
paramount importance of agriculture to this country, and of tbe necessity 
of doing everything possible to improve its methods and increase its. 
output. We consider tbe improvement of agriculture necessary, not 
only because ifc forms tbe basis on which almost all Indian industries- 
must depend, but also for tbe further reason that the extension among, 
the people of a knowledge of improved agricultural methods, and, in 
particular, of the use of power or hand-driven machinery, will benefit 
agriculturists both by adding to their income and by its educative.: 
effect. 

Such improvements will, we anticipate, be mainly effected by orga¬ 
nisations which are in pro:ess of development under the charge of the 
imperial and provincial Departments of Agriculture, and though the 
results attained are not yet of much economic importance, they are 
steadily growing, and will eventually demand large manufacturing 
establishments to produce the machinery, plant and tools which the 
ryot will find advantageous as labour-saving devices. 

Agricultural progress will inevitably be followed by a general rise- 
in the standard of living, which wall create a much larger demand for 
manufactures than now exists, and thus provide within the country a 
market for the products of the increased industrial activity which our - 
proposals are designed to ensure. 

It is obvious, therefore, that the efforts of Government for the im¬ 
provement of agriculture should be made pari passu with those which, 
it may adopt for the improvement of industries, as the re:U’t of the- 
recommendations in this report. 

86. We have drawn attention in Chapter III to the large proportion* 
of Indian products which are exported in an 

'^agricurttTrarmS unmanufactured condition. The improvement 
of agriculture will no doubt increase the volume- 

of such products raised in India ; but it is far from likely that the result 
of this will be a proportionately greater export of raw produce. The 
increase of capital, the rise in wages, and the economic education of 
agriculturists, which will result from agricultural improvement, are alt^ 
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factoiB wMci are likely to assist industrial development. To take 
0SC example, sugar- is an important item of the food supply of the people 
of India, and one reason why £uch a large quantity is at present 
imported* is the want of adequate means for familiarising Indian farmers 
with the principles of scientific agriculture and for putting them in a 
finaEcial position to take advantage of these. It is scarcely conceiv- 
iHe that a similar state of affairs should arise with regard to any other 
food product of equal or greater importance but the instance of sugar 
’g. at any rate, sigmficant of a state of affairs into which a country, 
which neglects agricultural improvement, may easily drift. 

The Indian Famine Commission, 1880, pointed out that'' the numbers 
who have no other employment than agriculture are in large parts of 
the country greatly in excess of those required for the thorough cultiva¬ 
tion of the land."' In the forty years which have elapsed since this 
mm written, there has been some change for the better, but it is still 
strictly true that there is a vast field for improvement in the eflSciency 
of the methods and, still more, of the implements employed by the 
ryots. It is well known that, in many cases the yieM per acre of Indian 
crops is veiy much lower than that obtained in other countries. The 
average weight of stripped cane per acre in the principal sugar-producing 
tracts of India is only ten tons against forty tons in Java. In India 
98 pounds of ginned cotton are obtained per acre; in the United States 
nearly 200 pounds; and in Egypt 450 pounds. The average yield of 
rice por aore is only about half what it is in Japan. India cannot, how- 
mm, claim to set off against the lower yield a greater ^onomy in the 
um of h«r available labour. 

86. In British India, the area under cultivation is approximately 
250,000,000 acres, of which 40,000,000 acres 

” are, for the time being, fallow and unworked. 
The Census Eeturns of 1911 show that of the 

total population, 80,000,000 are directly employed on the land, or one 
person to every 2*6"^ acres of cultivated land. Previously to the out¬ 
break of war, the corresponding figures for Great Britain and Germany 
were one to 17-3 and one to 5*4 acres, respectively. The only crops 
grown in both England and India on a large scale are wheat and barley ; 
th© i^«2tive standards of yield are 1,919 lbs. and 814 lbs. per acre 
fm mhmt, and 1,645 lbs. and 87T lbs. per acre for barley. It becomes, 
theefore, r^etlably clear that agricdtural operations are conducted 
with much greater efficiency and economy of human lahoux in both 
Great Britain and Germany than they are in India. This is partly 
due to the superior physique and education of the cultivators them- 

♦ FaUo'i’B liaTe l)een excluded in the case of India and included in the case of Great 
BritaJn and Germany. In India, fallows are due, as a rale, to accidental misfortune, or 
to kwi teiag on the Teiy margin of ciiltiTation. Fallow land in India is entirely 
iseghctM; in EnglaiMi aiMi Gcnnany it is kept clean and well cultivated as a regular 
foatme of i^cultiiral practice. Meadows and grass lands have been included in all 
ifaee c*»^ thoBgii th^ are carefully treated in England and Germany, and receive 
iittb or M? atteitioii In IiKim, 
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selves, partly also to tlie superior quality of their cattle, but it very 
largely results fiom the extensive employment of horse and motor- 
<3.riven machineiy in the varied operations of a modern farm, such as 
ploughing, reaping and threshing. The census of production of 1908 
xevealed the fact that the farmers of Great Britain in that year em¬ 
ployed nearly 35,000 engines, developing well over 200,000 horse power, 
.^nd it cannot be doubted that since that date the use of small motors 
-and power-driven tractors has greatly increased, as agricultural engineers 
both in Europe and America have devoted much time and labour to 
devising improved machinery of this class. In India, agricultural 
conditions are widely difierent; but there is an equal, if not greater, 
scope for mechanically operated plant. As yet, very little is in use, 
chiefly because holdings are small and scattered, and ryots possess little 
or no capital. The co-operative movement may be expected to promote 
combinations to secure some of the advantages of farming on a large 
scale, and these would be greatly stimulated by the grant of takavi 
loans for the purchase of labour-saving machinery. Attention will be 
•drawn to the results achieved in this direction in the south of India— 
nor very important perhaps, if measured by their immediate economic 
•effect, but of great value as indicating the line along which develop¬ 
ment may be pursued with certain prospects of success. 

87. Power-driven machinery may be very largely employed in India 
in connection with agriculture :— 

(1) to lift water for irrigation from wells, channels, tanks, water¬ 
courses and rivers; 

(2) to improve the land by draining low-lying ground and water¬ 
logged soil and keeping down the level of saturation in 
canal-irrigated tracts ; and in certain parts of the country, 
by deep ploughing; 

•(3) to prepare crops for the market in the most profitable form. 
This includes such operations as fibre and oil extraction, 
wheat grinding, paddy husking, coffee pulping, tea manu¬ 
facture, and, most important of all, sugarcane crushing, a 
subject which will be dealt with in more detail below ; 

'(4) to prepare materials required in agriculture, such as bone meal 
for manure, and crushed or chopped cattle food. 

Scarcely less important, both as an educative influence on the culti- 
•vator and as a means of improving the efficiency of agricultural labour 
:und the quality of the produce, is the provision of hand machinery of 
-improved types, especially for the reaping, threshing and winnowing 
•of crops, and the preparation of food and fodder; also of modern plant 
and implements worked by animal power, to cultivate the land or drive 
small machines. Further, these will also serve as an easy introduction 
to the use of power-driven machinery proper. 

88. We cannot do more than indicate very roughly the extent to 
which the development of irrigation by mccha- 

.irrigation^byjwhanical methods may ultimately be carried, and 

the following observations are only intended to 
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convey some notion of what is possible. There are at least three millioD 
wells in India from which water is lifted for irrigation, and the number 
of men and cattle employed on this work is very large. The Indian 
Irrigation Commission of 1901-03 reported that the area under wells 
was not less than 16 million acres, and they remarked :—‘‘ It may 
not be sanguine to look forward to a period when the area under well’ 
irrigation throughout India will have been doubled.’' Since this opinion 
was expressed, mechanical methods of lifting water from wells and 
rivers have been greatly developed, and the dej^h from which water 
can now be profitably raised is at least twice what it was 15 years ago. 
This enormously increases the volume of underground water which 
can be tapped, and consequently the area which might be brought 
under irrigation. Within the last few years, fully 1,000 pumping stations- 
have been established in the south of India, and the number is large* 
enough to warrant the general conclusion that mechanical methods- 
of lifting water for irrigation can be applied in India on a very extended 
scale. Even if in no more than five per cent, of the wells now used 
for irrigation the use of small mechanically driven pumps were practi¬ 
cable and the area under well irrigation developed to the extent the 
Irrigation Commission anticipated, this would mean the employment 
of about 300,000 pumping sets at an initial capital outlay of something- 
like 50 crores of rupees, with annual working expenses of probably 
not less than six crores, and with the result of very large gains to the 
cutivatlors. The manufacture of this immense amount of plant, with, 
adequate provision for renewals and repairs, should give employment 
to many large mechanical engineering establishments, which would 
undoubtedly grow up to supply so vast a market. Steam, oil, gas,, 
and petrol engines, and electric installations could all be appropriately 
used as sources of motive power, each on more or less standard lines- 
which would greatly facilitate their manufacture. Similarly, a great 
variety of pumps would be required, and for each there would be a large- 
demand. Where conditions are favourable, central generating stations 
might be established and the motive power for driving the pumps dis¬ 
tributed electrically, while incidentally the demand for belting would: 
keep several large factories fully occupied. 

Attention may also be drawn to the advantages of pumping water 
from rivers for irrigation. Both in Madras and Bombay, some work 
in this direction- has already been done, and the Divi island plant on 
the Kistna river is probably the largest irrigation pumping station in. 
the world. The total cost of this installation was 20 lakhs of rupees^, 
and it now irrigates an area of 35,000 acres. There are many rivers,, 
the perennial flow of which is by no means fully utilised, but could be* 
made available, if lifted from the river beds by means of pumps. The 
possibilities of lift irrigation in Sind are unknown, but probably very 
great. The river Indus flows through the country and, by means of 
inundation canals, irrigates considerable areas during the flood season ; 
but for the rest of the year the water flows uselessly into the sea. The- 
project for the construction of a barrage across the Indus is still under 



consideration, and, if it be finally accepted as practicable, the work 
will be diflS.cu.lt and protracted. It seems that investigations should 
be made to ascertain the feasibility of irrigating the land by pumps 
in the meantime. Experimental work can be done at a very small 
cost^and can be developed with great rapidity if successful. The possi¬ 
bility of growing Egyptian cotton in Sind can be thoroughly tested by 
a preliminary irrigation scheme of this type, and, if the results are- 
promising, progress can be made with demonstration work in readiness 
for the barrage irrigation system. 

89. In our note on sugarcane (Appendix C), we have drawn attention 
to the results likely to be obtained by the 

Increased yields to be ob-- introduction of central power-driven oaue- 

cultivation. crushing plants. Each of these at pre-war 
prices cost about Rs. 12,000, and is capable of 

dealing with 100 acres of good caiie in a season. Roughly, of the sugar 
consumed in India, three-fourths is grown in the country and one- 
fourth is imported. Roughly also, of that gro-wn in the country, one- 
third is wasted owing to the inefficiency of the primitive methods of 
extraction. Nearly one-half of this loss might easily be avoided, and, 
if it were, the profits of cane cultivation would be greatly increased. 

We have had much evidence brought before us to show that, under 
favourable conditions, sugarcane cultivation is very profitable and 
yields much higher returns than can be obtained from most other 
crops; but the average outturn throughout the country is exceedingly 
poor, and the area under cane cultivation depends upon, and varies 
with, the relation between the prices obtainable for sugar or gur, and 
those for such crops as paddy and ragi. The ryot’s diflaculties are want 
of water for irrigation,’ the strain imposed upon his cattle during tbe 
canc-crushing season and lack of capital. The pump will often help 
him over his first dilficulty, and the engine wfil drive his mill and reduce 
the work thrown on the cattle to that of carrying the cane from the 
field to the mill, while the larger yield and the smaller expense in work¬ 
ing will greatly increase his profits. 

Years ago, the icon-roller mill replaced the wooden charTci, and now 
the time has come when the power-driven mill should as completely 
replace that worked by cattle. The area under cane cultivation in 
British India is about 2‘|- million acres. Improvements in the methods 
of extracting the juice can certainly increase the yield by ten per cent., 
and it is ecpually certain that better cultivation and the more extended 
use of manure should add at least 20 per cent, to the gross weight of 
the crop, making the total increase in the amount of sugar produced 
in India' 32 per cent., or more than su£6.cient to render^ the country 
self-supporting at the present time. The universal adoption or power 
plants for cane crushing would cost about 30 crores of r-upees; this 
expenditure would be justified by the consequent reduction of the pre¬ 
sent cost of cane crushing and by the increased yield of sugar. The 
indirect gains to agriculture would also be of the highest importance. 



Large numbers of cattle, whose work must be equivalent to many hun¬ 
dreds Ox thousands, probably millions, of horse power, are employed 
in lifting water and crushing cane. It is hardly realised how heavy 
is the burden thus entailed upon the farmer’s cattle, and how severe 
the resulting deterioration of their working power for purposes of culti¬ 
vation. 

It will, therefore,. be seen that, even under the present conditions 
of Indian agriculture, an expenditure of 80 crores of rupees upon machi¬ 
nery for well irrigation and cane crushing alone would be highly remu¬ 
nerative, and it is probable that thereafter a further, and possibly greater, 
outlay would prove profitable. Eough figures only have been given 
to convey some idea of the scale on which operations might ultimately 
be conducted, but they suffice to show that in this direction alone a 
vast mechanical engineering industry and many others subsidiary to 
it would inevitably spring up throughout the country. 

90, Oil seeds are grown on an average area of about 15 million 
, ^ acres in British India : a large proportion of 

extraction. valued at about 36 crores of rupees, 
is exported in normal years and the remainder 

consumed, locally. The extraction of oil is practised to ^ome extent 
wherever oil seeds are grown, chiefly by means of bullock-driven ghanis, 
which are neither efficient in expression nor economical in labour. 
Power-driven mills are found to some extent in Calcutta, Bombay and 
elsewhere, particularly on the west coast for the treatment of copra ; 
but there is room for great extension of their use, especially for types 
of plant which will give a more complete extraction. This is perhaps 
of less importance in the case of oil seeds which yield cake for cattle 
food ; but when the cake is used for manure, as in the case of castor 
seed, any oil left in it is wasted. Indeed it is^ probable that even in 
cake used for cattle food any excess of oil over ive per cent, is wasted, 
and that, in all cases where edible cake is directly used as manure, any 
oil contents whatsoever are not merely valueless, but actually harmful. 
In recent years, the extraction of oil by co;ptinuously operated screw- 
presses has become more common; this process has proved very satis¬ 
factory in treating certain kinds of Indian seeds, and there is undoubt¬ 
edly a large field for its employment. As in the case of sugarcane 
crushing, and for the same reason, it is desirable to eliminate cattle- 
driven mills and to employ more powerful and, therefore, more efficient 
means of extraction. At present, so large a percentage of the oil avail¬ 
able from the seeds is left in the cake that there seems to be a fair pros¬ 
pect of successfully working the latter over again by solvent processes, 
which are capable of extracting the oil almost comipletely. This would 
be a great gain in the case of fertiliser cakes. But, as regards fodder 
cakes, the Indian ryot is not yet convinced that his cattle can only 
usetuliy assimilate a small proportion of the oil contained in the cake 
which he feeds to them, and, therefore, he still prefers to feed his cattle 
on cotton seed rather than on cotton-seed oil cake. 



91. Even from tke point of view of Indian industrial development, 
#4 * -1* I ■ necessity for increased efforts for the im- 

pro^i^mente^on^XstriS' provement of agriculture is clear. The ideal 
before the Department of Agriculture is the 

production of a larger output of more valuable crops, with smaller 
demands on human and animal labour. This will result in a greater 
creation of wealth and an increase in the raw materials for industries ; 
will ease the difficult problem of the supply of cattle; and will 
liberate additional labour for industries. 

92. We may again emphasise the imperative, importance of keeping 
the Department of Agriculture in close touch 

Co-operation between De- ^^^th modern developments connected with 

*anVlndiistries! generation of power. India is not yet at 
all accustomed to a free use of mechanical 

appliances, and it should be an important function of the Departments 
of Industries and Agriculture to encourage their introduction in every 
possible way. Experience in other countries is not directly applicable 
to India, and a special study of the local conditions is essential to rapid 
and sustained progress. The Director of Industries in each province 

. should have a complete laboratory, equipped for the mechanical testing 
of small prime-movers and the machinery that they are intended to 
drive. The requirements of the ryots should be studied, and any defects 
in the machinery should be carefully noted and communicated to the 
makers. For a long time to come, the employment of machinery in 
agricultural India will largely depend upon the completeness and 
efficiency of the official organisation which is created to encourage its 
use and to assist those who use it. 



CHAPTER VI 

Power. 

93. The distribution of the natural resources for generating energy 
which a country possesses, mainly determines 

Position location of, at any rate, those industries in 
which the cost of fuel for power and heat 

bulks largely in the total manufacturing charges. 

In the mill and general engineering industries, fuel is chiefly required 
to generate power, and, though its cost is important, it is seldom the 
dominant factor. With sea transport available to coast towns, with 
the extended railway system which the country now possesses and 
with other sources of fuel supply yet to be mentioned, no great difficulty 
appears to be experienced in any part of India in obtaining coal or some 
form of fuel, at what may be deemed a reasonable cost for ordinary 
power purposes. It may here be observed that the greatly increased 
efficiency of our methods of converting heat into work during the last- 
20 years has materially improved the position of India as a potential 
user of mechanical appliances, though the effect is not yet fully appa¬ 
rent, owing to natural reluctance to relegate to the scrap-heap obsolete 
but serviceable plant. Engines are in use which, though they are still 
mechanically in good condition, require much more steam than a 
modern engine of the same size. The institution, however, of certain 
important industries, for example electro-smelting and some electrolytic 
chemical processes, is possible only when power is aNrailable at rates 
well below the cost at which it can usually be obtained through the 
medium of heat engines. 

Sources ol Power Supplies 

94. As we have already seen, the distribution of coal in India is 
very irregular, being chiefly confined to the 

® ‘ old province of Bengal, where the deposits are 
of great extent; to the Central Provinces and Central India, where 
the fields are only partially developed, and, so far as is known, contain 
only coal of an inferior description; and to the Hyderabad State, which 
possesses the Singareni field yielding a steam coal of fair quality. 

For metallurgical purposes the supplies of suitable coal are greatly 
restricted. The Tertiary coal* of north-east Assam produces an excel* 
lent coke, but its situation naturally limits its use ; there are also similar 
coajs in some of the smaller Assam fields, like Daranggiri, which are 
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not yet served by railways; but the only large supply of good coldng 
coal so far establisbed, and within an area suitable for industrial devel¬ 
opment on modern lines, is that of the Gondwana fields of Bengal and 
Bihar. 

Even in these Gondwana coking coals, the high percentage of ash 
and correspondingly low calorific value reduce their radius of economic 
use under conditions of railway transport, and it will be still further 
diminished, as the shallow seams are exhausted and the deeper coal 
is worked at higher cost. The demands for coal from the Bengal fields 
are rapidly growing, and the metallurgical developments that are 
economically desirable or are necessary on the ground of military security, 
will increase the demand for the best qualities of coal to an extent that 
necessitates a special survey of the situation, with a view to introducing 
economies in the methods of mining and consumption. We recom¬ 
mend that this question be taken up at an early date. Such a review 
of the fuel situation in eastern India should include an examination of 
measures in progress for rendering more accessible the undeveloped 
fields of Assam. 

The coals of the Central Provinces are generally characterised by 
high percentages of ash and moisture with correspondingly low calorific 
values. As sources of power, therefore, these coals have a limited 
sphere of utility, and being, so far as is known, unsuitable for coke making, 
their use is limited to steam raising. 

Coal of Tertiary age, generally inferior in quality and hmited in 
quantity, is obtained from small fields at Palana in the Bikanir State 
in the Salt Eange of the Punjab, in Jammu and in Baluchistan. These 
.sources of supply are insufficient to meet the demands of industries 
conducted on anything approaching modern lines. 

95. The forests are capable of yielding important supplies of wood 
fuel, which can be most advantageously em- 

“ ployed, after conversion into gas, to generate 
power in internal combustion engines. Gas plants are obtainable 
which can be worked with the wood either in its natural state or after 
its reduction to charcoal. But we may observe, in passing, that the 
use of wood in steam boilers, when the steam is required for power 
purposes, is extremely wasteful and should be discouraged as much as 
possible. The forests of India are unfortunately confined chiefly to 
the hilly tracts, and over large areas the cost of transport of wood fuel 
is so heavy as almost to preclude its use. Further, the evidence we 
have gathered, chiefly from the officers of the Forest Department, does 
not encourage the idea that, even in the neighbourhood of the forests, 
the supply of fuel is.capable of any very great expansion. Little or 
no information could be obtained regarding the rate of reproduction 
of fuel trees in natural forests, and the opinion was generally expressed 
that it would be necessary to have recourse to extensive .planting to 
meet any heavy and continuous demands for wood fuel at reasonable 
rates. Only at Changamanga in the Punjab and in the south of India, 



chiefly in the neighbourhoods of Madras and Bangalore, have fuel plan¬ 
tations been at all extensively made. The results obtained from casna- 
rina plantations along the Coromandel Coast have been very satisfactory^ 
also those from the comparatively small areas on the Nilgiri Hills planted 
with encalyptns. 

We consider that the economic aspects of forestry in relation to 
the fuel supply of the country have hitherto not received sufficient 
attention. We desire to direct attention to the advantages of wood 
distillation as a method of obtaining charcoal and certain valuable 
by-products, acetate of line, methyl alcohol and wood tar, by the sale 
of which the local cost of the charcoal would be greatly reduced. For 
all but the smallest units of power a suction gas plant is extremely 
convenient and efficient, and we recommend that any methods which 
are likely to cheapen the cost of fuel for such plants should be the subject 
of detailed investigation and trial. 

96. There is no possibility of estimating the prospects of oil produc- 
. A I u \ wwld. therefore be unwise to rely 
I an a CO 0. form of fuel to make up for the deple¬ 

tion of our coal supplies. The serious economic value of the oil-bearing 
areas in Baluchistan and the Punjab is still far from being established 
as a commercial proposition ; the oil field of north-east Assam has shown 
very slow expansion, "and the value of the new fields at Badarpur in 
central Assam has yet to be demonstrated. In Burma, the three main 
fields of Yenangyaung, Yenangyat and Singu are being rapidly exploi¬ 
ted, and no others likely to replace them have so far been proved, in 
spite of extensive and costly prospecting operations. 

It is very undesirable that the fuel supply of the country should 
be derived from external sources, and we were informed that in the 
Madras Presidency and Mysore, this aspect of the question had been 
considered by the Departments of Industries, whose officers now recom¬ 
mend the use of suction gas' plants for all units of over ten horse power 
when charcoal can be obtained at a reasonable rate, and endeavour 
to confii^i the employment of the oil engine to power units below this 
size. Petrol is chiefly used in motor cars and small engines which are 
only intermittently employed. As a source of industrial power, it is 
unimportant; bpt the demand for it for other purposes is likely to 
grow, and the provision of a suitable substitute is generally recognised 
as desirable, if not actually imperative. On several occasions our 
attention was drawn to the possibility of making industrial alcohol 
from hitherto neglected vegetable materials, some of which appear to- 
be sufficiently promising to justify investigation and experiment. -We 
recommend that a more liberal pofigy should be followed by the excise 
authorities in respect of the class of denaturant prescribed, and more 
regard might be paid to the likelihood rather than to the mere possi¬ 
bility of frauds upon the revenue, when the requirements of commercial 
users conflict with excise regulations. 
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97. The va;lue of wind power in India is very small, owing to the 
Wind Dower lightness of the prevalent winds, except along 

the sea coast and on the Deccan uplands. For 
industrial use this source of power is too intermittent and too uncertain, 
and it can only be employed with advantage for lifting water, either 
for domestic purposes or for irrigation. In the first case an elevated 
tank, in the other a storage reservoir is necessary; and only where 
these can be cheaply installed is it worth while to set up a windmill. 
Such mills are not common now, but the increasing cost of labour and 
the growing tendency to resort to mechanical appliances will probably 
lead to a more extensive use of them in the future. 

98. The principal reason why India has been able to develope water 
Water o power only to a limited extent is that the 

a er power. seasonal character of the rainfall makes storage 
works in most cases a necessity, and the outlay involved in their con¬ 
struction, unless the water can be used for irrigation afterwards, is likely 
to raise the cost of power above the rate at which it can be generated 
by other means. The progress that has been made in the development of 
hydro-electric methods of generating and distributing electric energy 
has, however, opened out new prospects in India, which, in recent years, 
have been greatly enlarged by the investigations of engineers in the 
Bombay Presidency and the practical results which they have obtained. 
Before the electric transmission of power over long distances became 
a practical success, the use of water power in India was confined to 
one or two fairly large cotton mills, as at Gokak and Ambasamudram, 
to a number of small factories on planters' estates in the hills, and to 
numerous small water wheels on hill streams and at falls on the irriga¬ 
tion canals, which drive flour mills. . 

The Mysore Durbar set up the first central hydro-electric installa¬ 
tion in India on the Cauvery river at Sivasamudram in 1903. Begin¬ 
ning with 4,000 horse power, the central generating station has been 
gradually enlarged, till at the present time its capacity is about 18,000 
horse power, the major portion of which is transmitted at 70,000 volts 
over a distance of 90 miles to the Kolar gold fields. -The irregular flow 
of the Cauvery has been overcome by the construction of a dam across 
the river at Kannambadi near Seringapatam, which stores sufficient 
water to maintain a minimum flow of 900 cubic feet per second. The 
Kashmir Durbar subsequently established a hydro-electric station on 
the Jhelum river near Srinagar ; but in this instance, the anticipated 
demand for power has as yet been only partly realised. In western 
India, attention was drawn to the potentialities existing in the heavy 
rainfall on the country fringing the Ghats and the facilities offered for 
the construction of hydro-electric installations by the very steep drop 
to the plains. After years spent, in surveys and the preparation of 
plans, a company was formed with Indian capital, which has carried 
out a series of works in the neighbourhood of Lonavla, and these, though 
not yet complete, already supply the cotton mills in Bombay with 
42,000 horse power for 12 hours a day. Additional works of a similar 
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character, but on an even larger scale, are now being constructed in the 
Andhra valley, and are under contemplation in both the Nila Mula 
and Koyna valleys, though progress is greatly delayed by the war. 
The electric energy now supplied to Bombay is roughly equivalent to 
that which would be obtained from 600 tons of coal a day, and the 
reduction of the Bombay demand by this quantity is, under war condi¬ 
tions, a matter of great importance. It is expected that about half 
a million horse power will be obtained foom the Western Ghats, which 
can either be transmitted to Bombay or utilised on the coast for electro¬ 
chemical industries, such as the extraction of aluminium from bauxite 
and the manufacture of nitrogen compounds from the air. 

Elsewhere in India comparatively little use has been made of water 
power, though numerous cities and towns have been equipped with 
stream-driven electric installations for the supply of light and power. 
Undoubtedly the most important sources of water power immediately 
available are to be found in the streams and rivers draining the Hima¬ 
layas ; but, except for the electric lighting of hill stations like Simla 
and Darjeeling, no profitable application of it has yet been discovered. 
The main Indian centres of population and industry, except Bombay, 
are situated at great distances from those parts of the country where 
the natural features exhibit possibilities for the generation of water 
power. 

99. The preliminary reconnaissances which have been made have 
^ yielded very httle reliable information as to 

eeessi y^oi^^^y^rograp ic future. We now 

require hydrographic surveys on a much more 
elaborate scale than has hitherto been attempted. In view of the 
increased possibihties of water power due to the recent advances in 
electro-chemical and electro-metallurgical technology, these are now 
likely to produce results of practical importance. Large amounts of 
water power are in commercial use in other parts of the world for the 
manufacture of iron, steel, alloys, aluminium, calcium carbide and 
v-arious nitrogen compounds. As we hate elsewhere pointed out, it 
is imperative that some, if not all, of these industries should be estab¬ 
lished in India, and in order that they may be successfully worked 
on a commercial basis, the operations will have to be on a very large 
scale. In these industries the working cost is mainly made up of two 
items, the interest on the capital outlay and the cost of power consumed. 
They are essentially power industries, which can only be carried on 
where very large amounts of power can be obtained at rates below 
those usual in industrial centres. While for ordinary industrial opera¬ 
tions a continuous supply of power throughout the year is essential, 
it may, perhaps, be practicable to shut down these highly specialised 
industries for two or three months in the year, during the period when 
the water supply is at its lowest level. This would increase the number 
of probable sites for hydro-electric stations by diminishing the cost of 
storage works. 
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The storage of water for irrigation is well understood, and the general 
principles underlying its successful application have been thoroughly 
worked out. It is now necessary to reconsider the question of the 
storage and regulation of water, with the double object of power supply 
and irrigation. Irrigation engineers in recent years have not lost sight 
-of this possibility, but are naturally still inclined to regard .the power 
question as one of subsidiary importance, and are, therefore, unwilling 
to accept any compromises which would involve the sacrifice of irrigation 
to water power or interfere with their existing regime. Hitherto, pros¬ 
pecting for water power has not been recognised as an essential duty of 
the Public Works or any other Department, and, as already stated 
very little has been done ; but the necessity for electro-chemical and 
thermo-electric industries alters the situation. 

100<. We think it undesirable that the task of prospecting should be 
, left entirely to private enterprise, as in the 

Reasons why ^vernment majority of cases such work could only be 
* ”work. ^ undertaken by strong financial syndicates, whose 

interests would not in some cases coincide with 
those of the public or of Government. For the following reasons, 
such work is more appropriately the function of a Government 
department:— 

(1) Only Government can fairly estimate the effect of displacing 
an agricultural community, which would be the case in most 
reservoir schemes. 

{2) Only Government can readily ascertain the land rights affected, 
and can adjust conflicting claims, especially where the 
storage area may be in one province, while the power site, 
through an accident of topography, may be in another, 
or even in a Native State. 

{3) Only a Government department can afford to undertake the 
long-period gauging operations that are necessary, especially 
in the case of rivers like those of the Peninsula, which are 
subject to great seasonal variations. 

.(4) Unless a systematic hydrographic survey be undertaken by 
Government, it will be impossible to formulate precise rules 
for the grant of concessions, and private companies will, 
therefore, be compelled ordinarily to ask for exclusive pri¬ 
vileges over large areas to forestall imitation and competi¬ 
tion- Incidentally it is necessary that these rules should be 
sufficiently generous to attract private enterprise, without 
tying up for long periods areas that ought to be prospected, 
and without allowing large schemes to inhibit activity in 
the promotion of small local power schemes, or conversely 

‘ ismall interests to preoccupy the choicest sites in neighbour¬ 
hoods which might subsequently be found suitable for larger 
•.schemes of more general public utility. 

69 



(5) Only Grovcrnmont can initiate and carry tliroiigli j<»inl. an<l 
interdependent power and irrigation sc.licmes. 

We therefore, consider it: ncccHsary that (iovermnent Hhoiild takt^ 
in hand a systematic survey of the country to ascertain what hy(ir()- 
electric possibilities exist, and wo arc of opinion that this shoiihl In- 
started at once in view of the necessity of sehicting, as early as possihlc, 
the best sites available for certain pow(!r industries. Delay to’ <le(t'r- 
tniofl the resources of the. country in tliis direction may involve imu-h 
expenditure which might bo avoided with the help of a [)revi(tiis survey. 
In the absence of adequate data, W(^ refrain from expressing ati opinion 
on the question of the agency to ho employed in earrying tuti. .sueh 
works. The analogy of the Irrigation Dejnirtment suggests that., wla-n 
the power is distributed over wiile an-as and to many eonsumers, the 
work should be undcrtala-n hy (jovenmumt; hut, in otlicr cases, such 
as the establishment of metallurgical or chemical works hy (irivaf e agency, 
a single consumer may he grunted couec-ssions to <inahl(“. him to erojilc 
his own water power. Leases of watc-r power should proviiio for the 
resumption or transfer of rights a.ud for l.he. ae<(uisitiou of the hydro¬ 
electric plant on an ocpiilable basis, shoultl it heeoitui ueeeHsary in I.Ih- 
public interest, orsliould tlu^ initial in<luslirial uiuh-rtaking be emnpelled 
at-any time to cease working. 

Proposals for geiuu'ating water power from canal falls and other 
irrigation works should Is! coimi<U‘rcd liy a joint eomniitti'e comiKi.sed 
of officers of the Public Works and Industries Diipatiments, ho lliat 
conflicting interests may he adjusted as far as possible, atid the iitili.sa- 
tionsecuredof any sources of power which nowe.vistor can he creat ed. 



CHAPTER VII. 

The Indian in Industries. 

101. We may now examine further the part played by Indians of all 
classes in the industrial development of the 

The share taken by different country, in order to ascertain the lines alon^ 

trial development which this tendency may be further stimulated.. 
In a subsequent chapter we deal with the 

conditions under which factory labour lives, and show that these are in 
the highest degree antagonistic to any improvement in efficiency. These 
conditions are not easy to alter ; but it is obvious that the great obstacles- 
are the lack of even vernacular education and the low standard of com¬ 
fort. The higher grade of worker, the mechanical artisan, in -the 
absence of adequate education has also been prevented from attaining a 
greaiter degree of skill. He finds himself wLere he is, less by deliberate- 
choice than by the accident of his obtaining work at some railway or 
other engineering shop, or by the possession of a somewhat more enter¬ 
prising spirit than his fellows. The^e is at present only very inadecjuate 
provision for any form of technical training to supplement the experience 
that he can gain by actual work in an engineering shop, while the gene¬ 
rally admitted need for a more trustworthy and skilful type of man is. 
met at present by importing bhargemen and foremen from abroad. 

Traders, employers and financiers differ very widely throughout the 
country in efficiency and in the degree of success which they attain. 
This must be ascribed to the fact that, in the absence of a proper system 
of industrial education and a considered policy of encouragement to 
industries, hereditary predisposition and the influence of surroundings, 
have been left to produce their inevitable effect. The castes which 
exhibit the highest degree of intelligence are, with few exceptions, those 
whose functional characteristics have in the past been religious leader¬ 
ship, government service, or trade, and it is from these that the leading 
Indian industrialists, financiers and. merchants have hitherto been 
mostly drawn. Though the representatives of these classes have attained 
a high degree of success in Bombay and Gujerat, and though there are 
numerous instances of successful Indian industrial enterprise in other 
parts of the country, Indian capitalists generally have followed their 
ancestral tradition of rural trade, and have confined themselves to the 
finance of agriculture and of such industries as already existed. When 
communications were improved and India was brought into effective 
touch with the outside world, traders took advantage of the changed 
position merely to extend the scale of their previous ^operations. Like 



t-liP landlords thov'Ient ttionoy to th« cultivators aiul found u {irolitiihlc 
investment in landed property. In trade and meuu^y-lendi.ig niul fo a 
less extent, in financing village artisans, the trading classes f«_»un<l tliat 
large and’certain gains were to Im nuule.; while mo(U‘,rn mduHlrtes 
required teclinical knowledge, and olTere.d only doubtful and, in mo.st 
cases, apparently smaller profits. The. failure of the more iatidleetual 
classes to take advantage of the new prospects was t-speeially iJinrke<t m 
Bengal, where it contrasts with the. success of local 10urop(>an cuterprme. 
Here and in most parts of India, these, classes graspinl eagerly at the 
prospect of Government, professional, and chodcal empioyuMud., ami 
freely availed themselves of the system of education whiidi wan brought 
into being by the British Governnumt, jiartly wifli a vhsw to tit them for 
that very work. The cllcct of the jnirely literary type of <Hlueatiim 
which was the only one generally provided, has been so friHiuently 
d,iscussed that it is not necessary to pursue the snhjcct here in iletaii ; 
it is however, very jiccessary to realists its importance as a fiiol.or which 
has’militated against indimtriid (hivolojiment, and to cmphiiHise the 
necessity for a system of education which will impart a practii'nl hiiis to 
the minds of Indian youths. 

102. The state of affairs in Bondiay is altogether (liilercut.. If the 
cause he sought, some iiulieation of it may be 

Exceptiwia^position in found in the fact that Jiulians hav« h(d<l a 
"* large aiul important share iu the trade of 

Bombay since the city first came into Kiiglisli hands. The Maltnnmdaim 
of the west coast, especially, tradial by sea with the l*ersian Gulf, Araliia 
n,nd East Africa from much earlier times. The I’arsiuis hikI Hindus 
from the northern Bombay coast districts are rcc.orded, at t he !»c«gimiiug 
of the British occupation, as taking, with (.he Mahomedaii sects of 
Khojas, Memons and Bohras, a most important shan^ in the triide of the 
port as contractors, merchants, lirmncicrs and shiphuihh'rs, mid have 
throughout shown themselves liti.le, if at all, inhu'ior i,o f.he Bluropeiuis 
in enterprise, and usually in command of moni eafiital. 

The valleys of the Nmdmda and the 'I’apti had hetm for ag(*M devoted 
to the cultivation of cotton. A conside.ralde export trade was carried 
on from Broach and Surat, tin* ports at tiie moutlis of these rivt*r.s, with 
the aid of an efficient maritime po{mlat.um. T’he I’arsta's alao after 
settling in this tract secured a share of the trade. With tlui Hilliii;' up 
of these rivers and the increase in t.lic size of ships, Homhay heeaim- 
the centre of the export trade, from the. west e(»ast of India. 'I’ln* import 
of coal from England facilitated the starting of (he, first cotttm mill in 
Bombay in 1851 by a rarsw., Mr. (!. N. Davar. Tlie numlmr of miilH 
increased slowly at first, and it was not t ill t.tm cot,ion Imorn of t lu> early 
sixties had come and gone, and the value, of steady industrial in vi>st meiits 
had naade itself appreciated, that it lascainc e.tmsidiHrable. By lH7f> it 
bad risen to 29, and the manufacture of cotton had heeoino accept ed 
as a safe and profitable investment for capital, while by iBBf) it had 
increased to 69, after which came a lull, but a further rapid rise took 

' place after the year 1895, and the subsoquent expansion has boon cout i- 
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nuous. Miict of the capital invested was dorivctl from t!i« proiits 
made in the opium trade with Chiina, and, of o/nirHc, from tho money 
which the cotton boom brougM into Botp/^hV- 'fhe c-loth tnido with 
Africa and Arabia and the yarn trade with ('hiiia had become imjiortaiit 
by 1882. The closing of the Indian mints in IHitH (.o the free ettinage of 
silver, together with the industrial devcloprnonli in recent, yeans of .la|iiui, 
which now not only supplies its own nt'.cds but is a keen einn[ie( ifitr 
with India in the China yarn market, have 1<» some extent retardi-d the 

rapidity with which the Bombay yarn induHt-iy \va;t jneviou.Hly expand¬ 
ing, and have turned the attention of tho.Me, int eresl (‘d in •! (o (be prodne- 
tion of cloth on a larger scale. At the pnwtd. t itne, (he nninber of iniibt 

controlled by European interests is l.i'idiup', and I be pro|«irlion <4 
European mill employes also tends to de.erejiHe. 'I'be marked ♦•oniiu it. 

between the trading and industrial position of Indians in Bninhiiy und 
Calcutta, and the light thrown thereby on the imporfcaiifc qnoKtion Imw t» 
assist the Indian people, generally, and odiKstited Indians, in particnlur, 
to take an increased share in industrial entorpriso, must ha fclm oxctiHo 
ior a somewhat prolonged discussion of thi.H snlijncfc. 

It is noteworthy that in many cases the clasfU'M most Hiice.nssftil in 
industrial and trading enterprise do not oaro for cunploymimt of a naturu 
demanding skiU in industrial technique. In Homo parts of India, lirnh- 
mins, though less engaged in trade, produce a fair nnmlmr of cngiiH'orM 
and other skilled industrialists. It is not in mwruial skill, if tlu-y euro 
to acquire it, or in the capacity for undorKtiUiding tecluiifal probltmi.i, 
that the castes which have in the piast sougiil, kiiowiodgts ratlicr tluui 
commercial success, are deficient ; it is rathc.r in cnt.orpri.Hc and in busi 
ness sense, qualities which cannot be tlevidopcd l»y a piiri'ly literiu v 
education and are more dependent on youtbfid otivironnumt. A fiuv 
inmviduals, possessed of greater dofccrnunatffcm or aptitiidn than tlmir 
fellows, have, however, achieved varying d<(gr<n*H of simftms. 

103, A brief account of the swadeshi movimient, a popular idTort to 
The movement. P^^omote indigenous industrial miterpriao whu’h 

X .T .1 was taken up by tlio eduented elawNtw in nioHt 
parts of India, though especially in Bengal, will illuHtruto both the delin. 
of more advanced Indians for the industrial progresH of their comitiv- 
men, and tlie causes which have hither* • * • ' ^ 
realising this ideal to any great extent. 

eomliitmd to pri'vent tb ,«’ir 

The necessity of securing for India ilu» tirolit.s wbbdi arrnio f,-,.,.. u. 
manufacture of her raw materials, to the ex port of wbiidi h.-r ■ '*) 
activity has hitherto been mainiy conibi h b . b. 

urged on the Indian public by EuTOTicariH JIM w,II 
the latter, the late Mr. JnstiL Sado w « H / 
new views, which involved an ainojfl T ‘ r ‘ 
their funds more largely in industry nnd iovjwt 
the literary castes to abandon their 
labour and to fit themselves for ind^st^.T ‘ "'I'”* '«'Humd 
Industrial Conference, started in loor ^ mitorpriHO. Tim Itidinu 
has met regularly every year since on1 further tluH ottuxe, g ly every year since, and has d<wotcd itself to th« d ;mmu- 



nation of industrial information and to a propaganda of its views 
among the educated classes. At a slightly later date, swadesM principles 
began to receive the support of the more advanced Indian politicians, 
-especially in Bengal owing to local causes. The success of Japan in her 
war with Eussia appealed strongly to the imagination of educated 
Indians, who saw in Japanese progress and ef&ciency an example of 
what could be accomplished by an eastern nation. It was to the policy 
■of the Japanese Government that the great industrial advance of Japan 
was ascribed by them, and numerous Indians began at this time to repair 
to that country for industrial training. These causes led to the. increased 
use of Indian goods and to the starting of small factories by Indians, 
especially for the manufacture of piece-goods, soap, matches, pencils, 
and cutlery, and of stores where the products of these factories werf to 
be sold. This was in itself a laudable idea, and it was financially sid.p- 
ported by many persons who were entirely free from all extreme poli¬ 
tical views. But the boycott of foreign goods, which was the form given 
to the movement by some of its more advanced supporters, carried with 
it the elements of failure, by alienating in many quarters the sympathy 
and support which it might otherwise have claimed. 

104. The original movement also suffered from serious errors. Too 
many of its disciples were apt to suppose that, because an article was 
manufactured abroad and imported into India, it could necessarily be 
made in India at a p%fit. Unfortunately also, the promoters of the 
newly established concerns lacked business ability and practical expe¬ 
rience, and overlooked the fact that the imperfect theoretical knowledge 
of an industry, acquired from the study of books or even in technical 
institutions, is an insufficient equipment for undertaking manufacture 
on a commercial scale. Professional men and landowners put money 
into businesses that commanded no better technical direction and expert 
knowledge than those of youths half trained in this way. Even where 
more experienced men were forthcoming to carry on the actual work, 
the industry or its location was too often selected by its promoters 
without a due consideration of the economic factors involved; and 
-concerns were frequently started with inadequate capital. For reasons 
which" are discussed in the next chapter, Government was unfortunately 
not equipped to meet the tide of enthusiasm half-way; to guide it to 
success by expert aid and business advice ; and to place the country on 
the path of sound industrial development by the provision of systematic 
technical and commercial education. The swadeshi movement thus 
resulted in numerous failures, almost always due mainly to lack of busi¬ 
ness aptitude and commercial and industrial experience in classes which 
had had no opportunity of acquiring them. It says much for the 
strength and soundness of the feeling which underlay the effort, that it 
etill remains to some extent effective, and that a few professional men 
and landowners are still found, in Bengal and elsewhere, who support 
swadesM enterprises with such capital as they can afford. 
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CHAPTER ¥111. 

Government Industrial Policy in Recent Years. 

105, The commercial instincts of the East India Company had from 
its earliest days in this country led it to make 

History of recent^ various attempts to improve those Indian 
development. industries from which its export trade was 

largely drawn, as, for example, by organising 
and financing the manufacture of cotton and silk piece-goods and silk 
yarn, although this policy met with opposition from vested interests 
in England, which were at one time sufidciently powerful to insist that it 
should be suspended and that the Company should instead concentrate 
on the export from India of the raw material necessary for manufactures 
in England. The efiects of this traditional policy continued for some 
tinie after the Company had ceased to be a trading body, and even after 
it bad been replaced by the direct rule of the Crown, and doubtless 
moulded such subsequent efforts as were made in the same direction by 
Government. But as laissez-faire views gradually gained increasing 
-acceptance both in England and in India, these spasmodic cfiorts became 
less frequent, and the first attempt at a genersi.1 policy of industrial 
development took only two forms—a very imperfect provision of tech¬ 
nical and industrial education, and the collection and dissemination 
of commercial and industrial information. One expression of the latter 
policy was the Calcutta Exhibition of 1884-85, which led to the institu¬ 
tion of the Calcutta Commercial Museum, now part of the Indian Museum, 
and to the examination of Indian indusbrial resources by the Reporter 
on Economic Products. Sir George Birdwood’s work on the Industrial 
Arts of India,” the ''Indian Art journal”, the Indian and Colonial 
Exhibition held in London in 1886, and the institution about 1890 of a 
series of provincial monographs on Indian industries may be regarded 
as isolated and desultory efforts in the same direction. Various experts 
also were employed to investigate matters of industrial importance and 
awaken interest in them, while the Geological Survey began to deal 
with the economic uses of minerals, a branch of its work which was more 
definitely systematised from about the year 1904. 

All that was done, however, was. due rather' to. a few far-sighted 
individual .officers than to any considered and general policy on the part 
■of Government, though it is true that Government recognised the need 
for such a policy by the creation in 1905 of a separate imperial Depart¬ 
ment of Commerce and Industry. Even so, it is believed that this depart¬ 
ment by no means took the form originally contemplated by Lord 



Cuxzon, tlie Viceroj responsible for its inauguration. It is to the initial 
phases of this movement and to the severe set-hack which it received in 
1910 from a decision of the then Secretary of State, after detailed pro¬ 
posals for organisation and work had been actually elaborated in the 
United Provinces and Madras, that we now desire to draw attention. 

106. In 1907, a conference was held at Naini Tal by Sir John Hewett,- 
iinitari PrnvinrAQ Lieutenant-Govemor of the United Provinces^, 
unitea provinces.^ Member in charge of 

the new Department of Commerce and Industry. The proposals accepted 
at this conference included the appointment of a provincial Director of 
Industries, advised by a board of officials and business men, whoso 
main functions were to be the acquisition and dissemination of industrial 
information, the introduction of new and the stimulation of existing 
industries. For these purposes the Director was to be provided with an 
expert staff, and to have the control of industrial and technical education 
and, in particular, of a technological institute to be established at 
Cawnpore, the professors attached to which were to assist by investiga¬ 
tion and advice in the solution of industrial problems. With the help 
of the staff of the technological institute, the Director was to pioneer 
new industries and to experiment in improved methods and demonstrate- 
their application to certain existing industries on a commercial scale. 
In their Kesolution No. 1163-XVII-415, dated 27th August 1913, the 
United Provinces Government reviewed the extent to which subsequent 
experience had led them to modify their ideas, which had, however, 
only been carried into efiect to a very limited degree. Their most 
important conclusions were that the headship of the technological 
institute should be separated from the Directorship of Industries, owing 
to the fact that a scientist was clearly needed for the former and a man-- 
of general industrial and economic knowledge with a business instinct 
for the latter ; and the recognition of the truth that the science of direct¬ 
ing organised industrial concerns can only be learned by experience^ 
and not in technological institutes, however elaborate their equipment*. 

In pursuance of the recommendations of the Nain^ Tal conference^ 
loans or grants were given to several concerns, especially to sugar fac¬ 
tories..^ Some of these were spent, under the advice of the Government 
Sugar Engineer, in remodelling existing factories. The inevitable 
difficulties besetting these early attempts to assist industry, in the 
absence of a properly considered and accepted policy or of a systematised 
organisation to give efiect to it, are welTexempMed by the history of the- 
loan given for starting a sugar factory in the Gorakhpur district, and of 
the experimental cotton-seed oil factory at Cawnpore. The loan of 
seven lakhs of rupees was granted to the sugar factory in the hope that 
it would induce capitalists to establish cane factories on modern lines. 
It does not appear to have had any marked effect in this direction, nor 
in the training of Indian apprentices as sugar makers, which was one of 
its conditions. Though the proposal was examined and reported on 
in the first instance by the Sugar Engineer to Government and the 
Director of Agriculture, the terms of the loan did not bind the company 
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to accept advice from, or even to permit inspection by, any Government 
officer. The machinery and the process adopted were not in all respects- 
suited to Indian conditions; the first season or two were nnfavourabJe,. 
and the enterprise naturally sufiered at first. 

The Government pioneer oil mill was started at Cawnpore under the 
management of a European agency firm, to investigate the possibility of 
the extraction of cotton-seed oil on a commercial scale. The venture 
was initiated without the assistance of any expert in cotton-seed oil 
manufacture, and was subsequently closed down in consequence of 
orders of the Secretary of State of which more will be said below. The 
mill had not worked long enough to yield definite data of commercial 
value, though the results were said to be promising It was made over- 
to private owners, who found it necessary to modify the plant installed 
by Government, which was not of the most suitable type for its purposes.. 

107. In the early nineties of last century, proposals that the water 
Madras power, which would become available on the 

completion of the Periyar irrigation project, 
should be utilised in the manufacture of aluminium by the then new 
electrolytic methods, had awakened interest in the Madras Presidency. 
Nothing has come of these proposals, and to this day the water power 
remains undeveloped; but in 1898, Government sanctioned experiments 
at the School of Arts in working up sheet and ingot metal procured from 
the British Aluminium Company to determine whether the metal would 
prove useful to the people of India, and, if so, to build up a market for 
it in the country, which would justify the establishment of hydro-electric 
works for its production from Indian ores. It was thought that, if 
aluminium could be smelted in India, it might prove a convenient substi¬ 
tute for copper, brass, tin, zim and lead in many of their industrial and 
domestic applications. The average yearly imports of copper and brass 
from 1891 to 1896 had been over 24,000 tons with a value exceeding two 
crores of rupees, and it appeared well worth while to make some attempt 
to introduce a metal, which could ultimately be manufactured in the 
country, as a substitute for those which, as it then seemed, must be 
imported. In the course of six years, a fairly large business in alumi¬ 
nium hollow-ware was developed, and a demand was created which led 
to the establishment of a number of small factories in other parts of 
India. At the end of 1903, the Madras Government considered that 
they could not usefully carry on the work any longer, and they sold their 
plant and stock en hloc to the Indian Aluminium Company for a lump¬ 
sum which left them with a clear jarofit of Es. 30,000 on their experi¬ 
ment. The imports of the metal thereafter steadily increased, and in 
1912-13 amounted to nearly 1,800 tons valued at over 26 lakhs of rupees, 
but the outbreak of war seriously restricted further progress, and the 
prohibition of imports of aluminium in 1916 necessitated the closure of 
the factory, at least temporarily. The experiment has not yet achieved 
its original object, but it has created a large market for aluminium in 
India which is a desirable preliminary to the establishment of works 
in the country for the extraction of the metal. During the five years- 
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1911—1916 (in two of which operations were seriously affected by the 
war) 5,737 tons of aluminium, valued at over 89 lakhs of rupees, were 
'imported. 

The success which attended their initial industrial endeavour led the 
Government of Madras in 1899 to obtain sanction from the Secretary of 
State to the appointment of a whole-time ofiSicer, to supervise and stim¬ 
ulate technical and industrial education. In the first instance, the 
^appointment was sanctioned for three years and was renewed for a similar 
period, and finally, in 1906, was extended for a further period of five 
years, when the officer was designated the Director of Industrial and 
'Technical Enquiries. A detailed history of the work in Madras has been 
prepared under the orders of the Local Government and submitted to 
us as a Memorandum on the Department of Industries in the Madras 
Presidency ” (Appendix J). From this memorandum it will be seen 
that step by step the Madras Government committed themselves to an 
increasingly active policy for the promotion of industries. Hand-loom 
weaving was greatly developed, the chrome process of manufacturing 
leather was introduced, irrigation by pumping was started and boring for 
water was undertaken; in addition, an organisation was created for 
assisting private individuals to install power-driven machinery and 
plant. These numerous activities aroused the opposition of the local 
European commercial community, who interpreted them as a serious 
menace to private enterprise and an unwarrantable intervention on the 
part of the State in matters beyond the sphere of Government; on the 
‘Other hand, the Indian public approved of the policy which had been 
pursued. 

108. There were, however, certain incidents in the history of the 

effect of Lord Morley'e 
despatch of 1910 on 

industrial policy. 

development of industries in Madras which 
merit special notice. An industrial conference 
was held at Ootacamund in 1908. The Madras 
Government Order No. 2894, dated 17th 

October 1908, reviewing its recommendations, appointed a special 
•oflSlcer under the title of Director of Industries, to control pioneer enter-: 
prises and practical industrial education, and to estabhsh a bureau of 
industrial information and an industrial museum. The conference had 
recommended that he should be assisted by an Advisory Board. Tech¬ 
nical education was to remain under the Director of Public Instruction. 
But when the scheme was laid before the Secretary of State (Lord 
Morley), the essential feature of experiment and demonstration by Gov- 
>ernment agency on a commercial scale entirely failed to secure his 
approval. In his despatch No. 50-Eevenue, dated 29th July 1910, 
Ijord Morley said that the results of the attempts to create new industries 
were not of a character to remove his doubts as to the utility of State 
•effort in this direction, unless it were strictly limited to industrial 
instruction and avoided the semblance of a commercial venture. The 
policy, which he was prepared to sanction, was that State funds might 
be expended upon familiarising the people with such improvements in 
the methods of production as modern science and the practice of European 
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•countries could suggest. Furtlier than this the State should not go, 
and it must be left to private enterprise to demonstrate that these 
improvements could be adopted with commercial advantage. 

Lord Crewe, who followed Lord Morley as Secretary of State for 
India, in his despatch No. 24-Revenue, dated March 12th, 1912, ex¬ 
pressed views somewhat divergent from those of his predecessor :— 

The creation of a separate Department of Industries in the Madras 
Presidency must turn on the question of the functions proposed 
to be assigned to it. As regards the latter, I must reaflirm my 
predecessor’s decision against the extension of its activities to 
trading on commercial lines. I have no doubts as to the wis¬ 
dom of that decision. At the same time I desire to point out 
that the Government of Madras appear to have placed too 
limited a construction upon the orders given in my prede¬ 
cessor’s despatch of 29th July 1910. The policy which he then 
sanctioned was that State funds might be expended upon 
familiarising the people with such improvements in the methods 
of production as modern science and the practice of European 
countries could suggest. This need not be interpreted as 
confining instruction solely to industrial schools. I am prepared 
to recognise that in certain cases instruction in industrial 
schools may be insufiScient and may require to be supplemented 
by practical training in workshops where the application of 
new processes may be demonstrated ; and there is no objection 
to the purchase and maintenance of experimental plant for the 
purpose of demonstrating the advantages of improved ndachin- 
ery or new processes and for ascertaining the data of produc¬ 
tion. I have, for example, in view the experiment which the 
Government of the United Provinces is now carrying on with 
a small sugar plant. Such an experiment does not exceed the 
limits within which the Government of Madras may promote 
the industrial development of the Presidency.” 

Lord Crewe stated in addition that he was prepared to sanction the 
constitution of a Department of Industries on the lines subsequently 
laid down in the Madras Government Order No. 368, dated April 1st, 
1914, where the functions of the Director of Industries are defined as 
follows :— 

(1) to collect information as to existing industries, their needs and 
the possibility of improving them or of introducing new 
industries ; 

(2) to carry out and direct experiments connected with such en¬ 
quiries ; 

(3) to keep in touch with local manufacturers, to bring the results 
of his experiments to their notice and to obtain their co¬ 
operation in the conduct of operations on a commercial 
scale; 

G 2 
79 



(4) to supervise the training of students; and 

(5) to advise Government with regard to technical matters involv¬ 
ing legislation. 

109. Even after Lord Crewe's despatch the Government of India 
seemed to be in doubt as to how far they would be justified in sanction¬ 
ing proposals for demonstration plants, financial assistance and other 
forms of direct aid to industries. Their desire to move in these matters,, 
which had not so far reached the stage of active fulfilment, had received 
a decided set-back. The difficulties were increased by the fact that they 
had neither the organisation nor the equipment to give effect even to* 
the comparatively limited policy sanctioned by Lord Morley. It was' 
not, however, till some time after the outbreak of war that they resolved 
to examine the question in a comprehensive way, and to that end 
appointed our Commission. 

The attitude of Government did not satisfy the important section of 
Indian public opinion which desired the industrial regeneration of the 
country. The reversal of the policy enunciated by Lord Morley was- 
frequently demanded; and the success of Japanese industries, brought 
home forcibly to India ^ a very large increase of Japanese imports,. 
was cited as an instance of what a previously backward eastern nation 
could accomplish with Government encouragement. 

110. The Eastern Bengal and Assam Government held a conference 
at Dacca in 1909, which made certain proposals 

Subsequent bfstory of Gov- involving the creation of a Department of 

Bengal and^Assamf* Industries and the establishment, in connec- ’ 
tion with a scheme for technical and industrial 

education, of a central institute at Dacca, one function of which would 
be to impart, with the help of small Government factories grouped 
round it, practical training under commercial conditions. The intro¬ 
duction of pioneer factories was also proposed. The Secretary of State 
(now Lord Crewe) expressed general approval in his despatch No. 12- 
Public, dated 19th January 1912. A scheme had also been devised 
for a technological institute at Calcutta ; but owing to the readjustment 
of the boundaries of the Bengal provinces in 1912, it was found necessary 
to recast both these schemes, and with this object a report was prepared 
in 1913. No practical effect has so far been given to these proposals, 
which have been criticised in paragraph 219 of the Bengal Dis¬ 
trict Administration Committee’s report as tending to give too purely 
educational a bias to the objects and methods of the Department of 
Industries. 

The United Provinces Government appointed a Director of Industries- 
United Provinces 1910, and further loans were subsequently 

made to various industrial concerns by this- 
Government. A depot for the sale of the products of cottage industries 
was started at Cawnpore; a glass worker and a press-tool maker were 
obtained from England; and various investigations were made into the 
possibilities of certain local products, notably dyes and tanning extracts. 



Directors of Industries have been appointed by the Governments of 
Other Provinces. Madxas, the Punjab, Bengal, Bombay and the 

Central Provinces. These appointments have 
been filled, at any rate temporarily, from the Indian Civil Service. 

In Madras, the Industrial Department was broken up, after the 
IViadras receipt of the Secretary of State’s orders of 

1910, into a Pumping and Boring Department 
•directly under Government, and an Inspectorship of industrial schools 
under the Department of Public Instruction. Both these branches were 
for a time under the control of the same officer, who was assisted by 
•dyeing and leather experts in other work which he was also detailed 
to supervise. The Industrial Department was reconstituted with effect 
from 21st March 1914, but owing to various causes little progress has 
been made in the work under the charge of the dyeing and leather 
•experts, though a central institute for dyeing, weaving and metal work 
in Madura is under construction, and a tanning and leather school has 
been in existence for some years. After the outbreak of war, the Mddras 
Government thought that an effort should be made to take advantage 
of the temporary cessation of foreign competition to start new industries 
and revive certain ostensibly promising industrial ventures which had 
previously failed. The manufacture of glass, paper and pencils, and 
oil-seed milling were attempted, but unforeseen difficulties arose from 
inability to obtain plant and the services of suitable experts. The glass 
•experiments completely failed, and the attempt to introduce modern 
methods of milling oil seeds, owing to non-delivery of the machinery 
did not advance beyond the experimental stage, the results of which 
were favourable. The manufactme of paper was started again at 
Piinalur, and, after unsatisfactory experiments with a number of feidian 
woods, the pencil factory set up in Madras has achieved considerable 
success with cedar wood imported from British East Africa. 

In Bombay, an Advisory Committee was appointed in 1915 to report 
Bombay. schemes as were submitted for its 

approval, and advise the Government as to 
the support which should be extended to these. At the beginning of 
1918 this committee was dissolved at its ovm suggestion and replaced 
by a Director of Industries. 

Central Provinces. 

In the Central Provinces, the Director of Agriculture in 1911 was 
appointed Director of Industries also and 
charged with the main task of aiding certain 

selected cottage industries. The staff of his department included a 
textile expert and a European craftsman, who is head master of the 
School of Handicrafts at Nagpur, and whose duties include the giving 
*of advice and help to local artisans in wood and metal. In 1917, a 
separate officer was temporarily appointed as Director of Industries. 

In almost all provinces, the Departments of Co-operative Credit 
assist cottage industries to organise, finance, purchase and distribute 



on co-operative lines. Little, if any, progress, however, has yet been 
made in co-operative production. 

111. Industrial surveys were undertaken at various times between 
Bndufitrai 1914 in Bengal, the United Provinces, 

f; ' the Punjab and the Central Provinces. The 
Bengal Grovernment i|i particular carried out no less than three, but 
nothing definite seems to have resulted from any of them except the 
report. None of these surveys was made by oflB.cers with technical 
knowledge of any industry, and they were all confined to a description 
of the various provinces from an economic point of view, including 
Superficial accounts of organised industries and more detailed investiga¬ 
tions of small and cottage industries, with descriptions of processes^ 
rates of wages, cost of raw material, and prices of and demand for pro¬ 
ducts. The reports usually include proposals on very general lines for 
the,improvement of local industries, with schemes for the organisation 
of the necessary staff. They are useful only for administrative purposes- 
as reviews of the existing industrial position, and as affording a basis 
for the organisation of a local Department of Industries. Expert exam¬ 
inations of particular industries also have been made in Bombay,, 
but the publication of the information so acquired has not had much, 
if any, practical influence on the public. 

This account of the efforts made by Government for the improve¬ 
ment of Indian industries shows how little has been achieved, owing to 
the lack of a definite and accepted policy, and to the absence of an appro¬ 
priate organisation of specialised experts. Such experience as has been 
gained in the few attempts which have been made by the Imperial and 
Local Governments is chiefly of a negative character; much valuable 
time has been lost, during which substantial advances might have been 
registered, and the outbreak of war, which should have proved an oppor¬ 
tunity to reap the fruits of progress, has served mainly to reverl and 
accentuate startling deficiencies. 



CHAPTER IX. 

The organisation of Scientific and Technical Servicesr 
and the provision for Research Work in India and 
Abroad. 

112. Inthecourseof onrtouis we visited the Forest Kesearcli Institute 
at Dehxa Dun, the Agricultural Eeseaich 

Existmgjiosition^o^^^ Institute at Pusa and the Indian Institute of 
Science at Bangalore. We also inspected the 

laboratories and equipment for research work in the Agricultural Colleges 
at Cawnpore, Nagpur, Coimbatore and Lyallpur, Further we made a 
special point of ascertaining what facilities existed under the Education 
Department in schools or colleges, under other departments of Govern¬ 
ment or privately, for research work, which would in any way promote 
the industrial development of the country. We also took occasion to 
enquire to what extent useful work has been done for India by the 
Imperial Institute, and to what extent it was considered desirable to refer 
problems to scientific men at home. 

We were impressed by the value of the work which has already been 
done in the organised laboratories, and by the absolutely unanimous 
opinion which was expressed by all scientific officers as to the inadequacy 
of the staffs in point of numbers. Everywhere we were brought face to 
face with unsolved problems, requiring scientific investigation on an 
extended scale. On the one side, we saw the results accomplished by 
enthusiastic scientists, which, regarded from the purely economic aspect 
of the question, have added enormously to the productive capacity of 
India ; on the other side, we were told by forest officers, agriculturists 
and indigo planters, engineers and manufacturers of the limitations 
placed upon the development of their work and the frequency with 
which they were brought to a standstill by a lack of knowledge regarding 
matters which could only be ascertained by systematic research work. 
Such success as has been attained by the Institutes at Pusa, Dehra Dun 
and Bangalore should not be gauged solely by its pecuniary returns, as 
the experts employed have had their attention directed to specific prob¬ 
lems urgently calling for solution, and those which were likely to yield 
immediate results have naturally been taken up first. 

We do not propose to deal with the general problems of pure scientific 
research ; but in relation thereto, attention should be forcibly drawn to- 
the strildng success obtained by those officers in Government depart¬ 
ments whose position has enabled them to specialise in their work. 

fiO 



113. As industries conducted on modern lines, with facilities to keep 
abreast of developments in other countries, 

Scientific advice an essen- require technical as much as commercial 
tial preliminary to develop- ^ j rc • i. • i • x.i xi. x 

ment. experience and emciencj, it is desirable that 
each scheme should be examined by appropriate 

"technical specialists before Government grants concessions or promises 
in advance any form of support to a new industrial enterprise. The 
absence of such technical ofidcers and the consequent inability to dis- 
tingidsh between the good and the unsound industrial schemes offered, 
-have given rise to undue hesitation in granting reasonable concessions. 
Frequently, therefore, there has been displayed by Govemijient ofidcials 
^n apparent indifference to industries, which has been con&med in the 
public mind by the absence of any openly expressed policy of encourage¬ 
ment. 

The maintenance of a staff of suitable technologists and' scientific 
•experts is thus essential to industrial development. The most prominent 
deficiency and most promising field is in connection with research work 
on the raw materials of the country, especially on the vegetable products. 
As a consequence of the maintenance of a well organised, though small. 
Geological Survey Department for the past 60 years, our information 
regarding the mineral resources of the country has reached a relatively 
satisfactory stage ; indeed, there are various mineral propositions that 
are merely awaiting advances in other directions for exploitation to 
commence, and Government has, at its command, in the Geological 
Survey of&cers, a corps of specialists who can be relied on for the necessary 
advice as development proceeds. 

114. In the case of vegetable products, however, which occur in such 
enormous quantities and great variety, com- 

Research^on^vegetable paratively little work has been done of the 
kind necessary to translate the purely scientific 

data into a form suitable for the investing industrialist. Sir George 
Watt* has gathered together a mass of material which, in bulk, is evidence 
•of the great amount of work done by him and by many other workers, 
•official and private. Bat examination of the data concerning any 
product of probable commercial value generally brings into noticeable 
relief our ignorance of the very facts that are necessary for satisfactory 
industrial enterprise. 

Samples of vegetable products have been examined by scientific 
workers, either in India or abroad ; chemical analyses and other tests 
have been made ; but often there is a doubt as to whether the samples 
w'ere representative, whether they represented the plant at its best, 
whether similar or better results could be obtained under regular com¬ 
mercial practice, whether the material occurs in quantities that would 
permit of economic assembly at a suitable place of manufacture, or 

♦“ Commercial Products of India,*"' published under the authority of the Secretary 
of State for India by John Murray, 1908, which is a short edition revised to 1908 of Watt’s 

Dictionary of the Economic Products of India.”—Calcutta, 1885-99. 



whether the accessory conditions are such as to justify capital outlay. 
Data such as these are necessary before a wise investor will risk his 
money in an industrial enterprise that depends on the maintenance of a 
supply of raw material of the right sort obtainable under favourable 
conditions. 

115. These data, it is true, can be obtained by any private individual 
or enterprising company, but it is important 

^Reasons why the carrying remember that the individual or company, 

upon^OTimeni!*''^** undertakes “ prospecting ” work of any 
kind, expects very properly to be paid for each 

successful find much more than its actual cost : he must cover those of 
his losses that are due to unsuccessful ventures, and thus each enterprise 
that is taken up becomes charged with the expenses of those that are 
abandoned, the capital is correspondingly diluted,’’ and the industry 
is handicapped. 

For most industries, it is not the chief raw material tjiat gives the 
wise investor anxiety so much as the accessories. This the expert 
prospector of one substance may find his favourable results of no use, 
without favourable results of a wholly different class. Further, for 
general industrial progress the manufacturers of India must be in a 
position to make use of the results of work done elsewhere ; but to apply 
them to local conditions is often by no means easy. In some instances, 
the information available is designedly left incomplete and gaps have to 
be filled in by trials and experiments, whilst the adaptation of methods 
-and processes to Indian conditions and to Indian materials often involves 
research work of a complex and diJficult character. Between the first 
stage of the inception of an industrial undertaking and its actual realisa¬ 
tion there is usually a necessity for scientific and expert control. Much 
money in the past would have been saved, if the importance of these 
-preliminary investigations had been realised. Ordinarily, no firm can 
afford to risk the cost of employing the various experts so required in an 
uncertain venture. This is more appropriately the business of the State, ^ 
and the survey of its natural resources should be undertaken systema¬ 
tically, not in the form of an isolated series of special prospecting tests, 
which results in frequent repetitions, with wasteful overlapping of 
results and embarrassing gaps. The best intentions on the^ part of 
‘Government and a wise policy of industrial encouragement will never 
?have their full value, unless preceded by a systematic survey of the 
♦ country’s natural resources. Private enterprise, however, will follow 
in a healthy form and with little artificial stimulus, when sufficient 
information of the right kind is made available in a way that reduces the 

■ opportunities of the speculator to prey on a credulous investor. The 
. striking financial results, which followed quickly and directly after the 
• employment from about 1905 of scientific specialists in agricultural 
research, demonstrate the wisdom of investing in modern science, and 
indicate also the opportunities that have almost certainly been missed 
in many other ways that affect the prosperity of the people and the 

'.revenues of the State. We have thus no hesitation in recommending 



a very substantial increase in the scientific and technical services ai^ 
essential to industrial development. 

116. We have discussed with various witnesses the form of classifica¬ 
tion and organisation most likely to be effective- 

Existing lack of orgam- the scientific services of a country of the 

** services.*^**” * ^ varied character of India. The 
problems of pure research require a high degree 

of specialisation, which will become more pronounced with the develop¬ 
ment of the sciences generally. For the practical application of the 
results of research, however, a wider appreciation of other sciences, an 
acquaintance with business methods, and sometimes intimate local 
knowledge are necessary. India has at times had the benefit of both 
types of scientific men, and for want of official co-ordination has often, 
suffered from both. 

In addition to a general deficiency of scientific and technical officers,, 
there is a noticeable absence of anything approaching a natural classifi¬ 
cation of the various classes of experts employed. Scientific and technical 
officers are employed, sometimes as whole-time officers in an organised 
and graded service ; at other times as experts on short-term agreements. 
There is a general want of uniformity and an absence of system about 
their functions, powers and terms of service. We have found the 
scientific experts forming heterogeneous groups, with no uniform con¬ 
ditions of service, with no definitely established policy or precise limits, 
to their activities. The result is waste of money in duplicating equip¬ 
ment, absence of combined effort to form satisfactory reference libraries,, 
overlapping of research work on some questions with consequent neglect 
of others, absence of authoritative check as to the value of results, con¬ 
fusion among the general public, and a disconcerting variety of isolated 
or short-lived serial publications. 

117. If one takes any single science, say, zoology, the problems that 
arise may be referred, in a purely haphazard way, to any one of many 
zoologists—to an officer working under the Forest Department at Dehra 
Dun, to any one of the various kinds of zoologists employed by the 
imperial or provincial Agricultural Departments, or at the Indian Museum 
at Calcutta. Not one of these officers has any regular means of knowing 
what the others are doing ; there is no one to check his results, and no 
one journal to which outsiders can refer as covering the whole range of 
zoological research activities in India. The zoological staff of the Calcutta 
Museum has recently been constituted as a Zoological Survey of India, 
but there are still more official zoologists outside than within the new 
department, which consists of only four zoologists. 

The members of the Botanical Survey of India are only five in numbei y 
but all are largely occupied with extra-departmental duties, while a far 
larger number of official botanists are employed in quite other depart¬ 
ments. 

For the various chemical problems that are essential to industrial 
development in the country, this form of organised confusion exists 



even on a larger scale. Chemists are employed by the various pro^Hinciah 
Agricultural Departments, but some of them we found to be occupied 
with problems like dyeing, paper-pulp making and the extraction of 
drugs, being apparently unconscious of what has been done, and is now 
being undertaken, in other parts of India. Chemists are employed at 
the cordite factory near Wellington under the Ordnance Branch of the- 
Munitions Board. A tinctorial chemist is employed under the Director 
of Industries in Madras, and another under the Director of Industries 
in the United Provinces. A mineral chemist works under the Geological- 
Survey. One or two metallurgical chemists are engaged as inspectors 
of steel at Kalimati. Chemists are employed in the Medical Stores 
Department, in the Mints, in the Porest Department, under the Superin¬ 
tendent of Local Purchases, under the Collectors of Customs, as pro¬ 
fessors in various Government Colleges, and as chemical analysts to- 
Local Governments, while there appear to be no definite conditions 
governing the reference of chemical problems to the Imperial Institute 
in London. Most of these chemists may be required to give authoritative 
advice on any branch of chemistry ; they are in isolated posts, generally^ 
with no ojBGicial prospects of promotion of a kind that would satisfy any 
scientific man of energy and ability. It is not within any one’s powers ■ 
to obtain a collective opinion on any chemical question. The permanent 
official establishments are also supplemented at irregular times by the 
employment of temporary experts, on the apparent assumption that 
India has insufficient problems to occupy the life’s work of one man in 
connection with such large industries as silk, tanning, glass, glycerine,, 
paper-pulp, and soap. 

Apart from' the dissipation of energy due to this unorganised variety,. 
the employment of isolated experts, whether permanent or temporary, 
results in a waste of money. A scientific service, with a definitely 
established position, can attract recruits for smaller initial pay than one ^ 
of unknown prestige. Many of the scientific specialists quickly reach 
their maximum salaries, and, witnessing the gradual rise in pay and 
position of their contemporaries in other services, naturally grow dis¬ 
contented and consequently become of reduced value to the country 
In view of the fact that no quantitative standard can be established to^ 
gauge scientific research, no one can say what the country loses by 
discontent among its scientific staff. 

118. There are two principal ways in which scientific officers can .be- 
classified, (a) by taking the single science 

ClassifioaiMiscientific sxibject as the main bond of union, or (6) by 
taking the application of the various sciences 

as the line of primary grouping. The Geological Survey and the Agri¬ 
cultural Departments are our most satisfactory cases to illustrate eacln. 
method of classification—^the science of geology is the bond in the first 
case, and the application of such sciences as entomology, botany and>. 
chemistry to agriculture in the second. 



Tke Geological Survey is organised and equipped to deal with, all 
problems connected with the development of 

mineral resources, namely, the various 
Survey. branches of pure geology required to complete 

the general geological map of India, mineral 
statistics, information regarding mineral occurrences, and the conditions 
under which prospecting licenses and mining leases are granted. The 
department touches on public education by making its reference museum 
accessible to the pubhc and by lending officers for short periods as 
college professors. Three advantages have followed from this compact 
structure :— 

(1) Everybody in India, whether an official or a private person, 
knows exactly whether a definite problem does, or does not, 
come within the province of the Geological Survey ; 

(2) The activities of its officers can never overlap those of another 
department without being noticeable, while no other official, 
either of the Government of India or under a Local Govern¬ 
ment, can pose as an authority on mineral questions without 
obviously trespassing on the functions of a recognised and 
established department; 

(3) To the rest of the scientific world a member of the Geological 
Survey always retains his caste as a geologist, and the director 
of the department occupies ex officio an honoured position. 

These circumstances add to the prestige of the department and tend 
to foster an esprit de corps, which lends an additional attraction to the 
service. The department has maintained without interruption, since its 
foundation, a set of serial pubhcations which, being the only pubhcations 
of their kind in India, enable it to enjoy the benefit of a monopoly in 
making exchanges with other institutions abroad. As a result, it 
possesses one of the most satisfactory reference libraries of its kind. 
This feature is one of very great importance, for it is difficult to over¬ 
estimate the value to the department of the certainty with which an 
officer can rely on his library in following up a hue of research in any 
branch of pure or applied geology. 

The scientific officers of the Agricultural Department are bound 
together by the fact that their various sciences 

(b) Application of sciences are applied to agriculture. At the Pusa Re- 
turaf^and”Vorest search Institute the scientific officers include 

ments. mycologists, economic botanists, entomologists, 
bacteriologists and chemists. In each of the 

provinces one finds, in addition to one or two recognised agriculturists, 
representatives of some one or more of these accessory varieties of 
scientific officers. We have been impressed with the high quality of 
officers who have been recruited in this way, and by the keenness which 
they show. They commence with a higher initial pay, and, up to ten 
years of their service, they have better prospects than the Geological 

. Survey officers; but their official prospects are limited to the disap- 
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pointingly short and blind aUey into which they entered at an age too 
young to consider the ultimate aspect of this question. On the other 
hand, there is no check on the quahty or quantity of work done by the 
various provincial officers. The chemist, the entomologist, or the 
botanist of each provincial Agricultural Department is a law unto 
himself, and is without the stimulating influence of other men of the 
same scientific caste. Although, for example, there is a principal for 
the Agricultural College at Coimbatore, the scientific officers associated 
with him, namely, an agricultural chemist, an economic botanist, a myco¬ 
logist, and an entomologist, form, for research purposes, separate depart¬ 
ments, each being free to communicate direct with the Director of 
Agriculture for the province. 

Some of these specialists find it necessary to pubhsh their results in 
extra-departmental journals. The plant pathologist at Pusa, for example, 
finds that his most suitable journal is one published at Berhn, and his 
scientific interests thus tend to become more closely linked with German 
vegetable pathologists than with his colleagues in the Agricultural 
Department of Inffia. 

A perusal of the list of agricultural pubhcations in India shows the- 
wide field of literature over which the agricultural research worker must 
range before he can be certain that he has discovered the latest and most 
up-to-date information on his subject. 

The publications of the Agricultural Department fall into two main 
divisions :•—• 

I. Those issued by the Imperial Department of Agriculture :— 

(1) The Agricultural Journal of India. (Quarterly.) 
(2) Memoirs. (Occasional) in series, such as Botanical, Entomolo¬ 

gical, Chemical, Bacteriological and Veterinary. 
(3) BuUetins. 
(4) Annual Eeports, mz.— 

(i^') Scientific reports of the Pusa Agricultural Research Institute 
(including the Report of the Imperial Cotton Specialist). 

(ii) Report on the Progress of Agriculture in India. 
{Hi) Report of the Imperial Bacteriological Laboratory, Muktesar. 

Besides these there are Proceedings of the Board of Agriculture 
(biennial), those of sectional meetings of the Board, and monographs 
and books. 

II. Those issued by provincial Departments — 

(1) Annual Reports on the administration of the provincial 
Veterinary and Agricultural Departments. 

(2) Annual Reports on the working of the Agricultural Stations. 
(3) Occasional leaflets and bulletins on special subjects in English 

or vernacular for the use of cultivators and others. 
(4) Magazines on popular lines in English and vernacular, either 

conducted by the department or under its patronage. 



These are monthlj or qnaiterlj*, and are designed to keep 
the cultivators of the province in touch with the work of 
the department. 

At the Forest Eeseaixjh Institute, Dehra Dun, we found a forest 
economist, a chemist, a botanist, a silvicnltiirist, and a zoologist, each 
working on his own special lines under a senior Forest officer as Director 
•of the Institute. It is the business of the Forest Economist to detect, 
if possible, ways for bringing the forest products into greater use for 
-the various technical industries. To make his office of any practical 
value, therefore, he must acq_uamt himself with the details of industries 
like paper-making, match manufacture, the extraction of dra^, essential 
-oils and perfumes, besides having a knowledge of the various uses to 
which special kinds of timber can he devoted. His activities cover 
.a field nearly as wide as that formerly attempted by the Reporter 
on Economic Products to the Government of India; and, even if the 
range of subjects which he is supposed to know were possible to any 
human being, he would quickly realise that, by devotion to Ws 
-special work, he must sacrifice Ms prospects of promotion to the higher 
posts in the Forest Department. There is also a single chemical 
adviser, whose research work has indicated the occurrence of valuable 
chemical materials obtainable from the forests, hardly one of which he 

• can follow to the stage of establishing an industrial proposition that 
would justify commercial enterprise. His results, obviously, ought 
iso come under review by a chemical service, which would include 
chemists who could make an independent estimate of thMr import- 
-ance, and practical chemical engineers who could give authorita¬ 
tive information as to their commercial value, and thus faciltate the 
exploitation of the raw” products, either departmentally or through 

-chemical manufacturing companies. 

119. Before balancing the relative merits of these two systems of 
grouping scientific officem, it is nece^ijy to 

of systenas dassi- consideration the way in wMch 
ments. hocal Governments may be afiected by the 

adoption of either. There is no doubt that the 
second system of grouping officers, according to the practibal application 
'Of their special subjects, lends itself more easily to the immediate require- 
.ments of Local Governments. The Geolo^cal Survey is strictly imperial 
in character and its officers are beyond the control of any Local Govern- 

■ments, but the range of its existing functions could not be undertaken 
by any Local Government, except by the institution in its province of 

-another department of practically the same size; for the department is 
no more than large enough to include the necessary variety of specialists, 

"together with an allowance for casualties, unsatisfactory recruits, and 
leave. On the score of expense alone provincial duplication in tMs 
•way would be impracticable. Local Governments naturally desire to 
have control of the scientific officers working in their provinces; they 

Ibelieve that their interests are not always sympathetically considered 
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hj tie hmis of lEipem! departaients; mi tie prol&ms airaiiifig 
solution are m numerous tliat no iin|»rial scieEtiic de|»rtmrEt. m nr^w 
nrider-staffei, mm satisfy tke demands of Lc^a! Goveraiaeiifs. 

120. WMM admitting tlie darrj*^! of inip^erial scieriiSt olSera seg* 
lec'ting tie immediate ri I/:,cal fiOveTii- 

^ ments. we consider that the 
tage is disiir.ctlj in faYonr 
officers by tteir principal rj 

serwdceSj wiile piovidiri^ anargements for reecgrisi 
claim to |»Tamoiint ant Lor: ty in apjdying tie results oi 
Our reasons are sLortlv these :— 

talaiice of advan- 
f! rronpinr t!:^-&e 
hjec^s :n impienal 
ng the proviLcial 
sei^nt m *ear: L. 

(a) Tbe fnnetioiis of scientific officers are adTisor}n rather tiian 
execntiTe. Con^qnently, quality of work is more impc^rtaEt 
ttan promptness of action, and twlmic&l efficiency sLoiild 
be coiisidered l»foie purely local knowledge. One fcas to 
remember that, miless a Kientific officer sp«ialis», his 
advice may be hamifiiL 

{b} It is not difficult to oigmidse sn ser%dce m tMt some ©f 
its officers are placed tem^rarilj under the oides of I«al 
Govenments or otter detriments for special investigations 
of local vaitte or as coasialtaEts. 

|c) Some I/scal Govemments are too smail to maintain aniiiLing 
ike the required variety of scientific efiieers. or even of the 
eqnipment required for research work; they mast a!wages 
rely oa an imperial sta5. 

{i) L^al GovemmeEts cannot offer the prospects necessary to 
attMct the l^st type of ^^ientific niaii: they have no check 
on the qnaEtity and qualtj of Ms work, such as is possible 
in a large service with a distingEisied chief; they cannot 
create a reference Ibimry noi the atmospliere of science, 
without which most scientific mm ki! to work and foniish. 

{e) ITie chief grievan^ of I^al Goveraiiients is due to the 
that hitherto the Government of India has never had a staff 
sufficient to meet the urgent problems cf the proifinces. 
The cure for this k obirioiis and simple ; tie scientific services 
hitherto have been, through failure to appr^iate their full 
value ^ starved financiaHT. 

(f) When a provincial scientific officer is found to be unsuitaHe 
in any post, it skomlii be possible to effect a change hj Ms 
return to the reservoir, where his idiosyncrasi^ 
can Im Miconnnwiated. Under the prewat armn^meats, 
an unsatisfactoiT s|»cmlst employed by a I^al Govemmeat 
cannot geneimlly Im dispensed with^ as the Lc^al Govem- 

" ment has no one of the same caste, who can fitly judge of an 

expert’s qualifications- 

The coastitutioa of a eertain nuinher of scientific services bas^ cm 
the affiumptioE that the science it«l is a cMef lini between al menbcre, 



does not prevent tte formation of departments, eitter imperial or pro¬ 
vincial, where the application of various sciences is the chief bond of 
union.. To take a single scientific service as an example, many of the 
problems of tanning are mainly chemical but the technical difficulties 
in connection with the industry are so varied, the field for research is 
so promising, and the duty of training young men to qualify technically 
is so pressing, that we do not hesitate to recommend a special depart¬ 
ment to develope an industry in which India is conspicuously well 
supplied with raw materials of all kinds. There is no reason why a 
department of leather technology, composed of different specialists, should 
not borrow one, two or more chemists from the Chemical Service, keeping 
them for long or short periods according to the nature of their work. 
Similarly, the Geological Survey, the Forest Department, the Agricultural 
Department and some of the provincial Departments of Industries might 
obtain the necessary chemical experts by the seconding of appropriately 
specialised chemists from the general Chemical Service. 

121. The science subjects that have a direct bearing on industrieis 
and seem especially to merit official organisa- 

Proposed prganisation for along lines similar to those of the Geolo- 
Service. Survey are chemistry, botany, and zoology. 

Taking chemistry first, it would be possible^ 
for administrative purposes, to divide the chemists into three fairly 
compact groups which might be called, (a) agricultural, (h) organic, 
and (c) mineral chemists. In many ways the agricultural and the organic 
chemists would overlap, as many of the problems of agricultural chemistry 
are organic in their character. It is desirable, however, in a place like 
India, where agriculture is so extremely important, to give this branch 
of chemistry special consideration. The organic chemists would be 
occupied largely with problems connected with forest products, drugs, 
perfumes, essential oils and dyes, leather and sugar. Many of these 
officers would be eligible to officiate in the agricultural group. The 
mineral chemists would include metallurgists, the metallurgical inspectors, 
and the chemists of the Mints and of the Geological Survey, At some 
laboratory recognised as the headquarters of the service, there should 
also be at least one chemist who has specialised in physical chemistry, 
for a chemist of this type would deal with the physical probleinsnounccted 
with both the inorganic and organic substances. It seems to us that 
Dehra Dun possesses many advantages as a site for the headquarters 
of this as well as of some other scientific services. The whole of the 
chemists would be under the control, for scientific purposes, of a senior 
officer who might appropriately be called Chief Chemist to the Govern¬ 
ment of India. Under him directly would be the staff of the headquarters 
laboratory, including the physical chemists, and the specialists not 
assigned to provincial branches. The other three groups would be 
under the supervision of three Deputy Chief Chemists. Junior members 
of any of the three groups would be lent to Local Governments and the 
principal Government departments for terms normally limited to five 
years. They would carry on the routine duties required, in some cases 



including teaching, and would undertake certain forms of research with- 
the approval of the head of their service. All results of scientific 
and practical value would be published in a serial recognised as the autho¬ 
ritative publication of the Indian Chemical Service. Such a serial would 
quickly establish its position in the scientific world and would become^ 
a convenient medium for the publication also of papers by private 
chemists, resulting thus in. the formation of an Indian ' school.’ At 
convenient Intervals, most or all of the chemists might assemble for a 
week’s conference, which should be cpen also to manufacturing and 
private chemists. 

122. For the recruitment of these scientific services, we recommend 
that to the utmost extent possible the junior 

Recruitmen^t^and terms of appointments should be made from science 
graduates of the Indian Universities, and that 

the senior and experienced men who will be required to initiate and 
direct research work should be obtained on special terms from England, 
when such are not available here. We recognise that there will, at the' 
outset, be some difficulty consequent upon the conditions that will pre¬ 
vail in England after the war, and because of the relatively small field 
of selection which at present exists in India. As development of science* 
teaching at the Universities proceeds, and opportunities for technical 
training in India increase, we believe that the necessity for importing 
speciaKsts will greatly diminish, and that ultimately the services will 
be mainly filled with officers trained in this country. Eecruits for the 
scientific services, especially the Chemical Service, should be obtained 
at as early an age as possible, preferably not exceeding 25 years. We 
should thus secure the University graduate, who had done one or perhaps- 
two years’ post-graduate work, whether scientific or practical, but would 
not yet be confirmed in specialisation. The object of this proposal is- 
to increase the sources of choice, and to make it less difficult for Govern¬ 
ment to dispense with the services of a recruit, if at the end of his proba¬ 
tion he is found to be unsuitable. We assume that the requisite degree 
of specialisation will be secured by adopting a system, whereby study 
leave will be granted at some suitable time after three years service, 
when a scientific officer should have developed a distinct bent. (See 
also paragraph 334, Chapter XXII.) The creation of imperial services 
will enable us to pool our requirements in each science and thus reap the 
advantages of recruitment in a wide field. It will thus be possible, 
especially in the case of the larger services, to substitute a system of 
recruitment on a rough actuarial basis, to cover wastage and expansion, 
for the present ad hoc methods, under which vacancies have to be filled, 
as they occur, and with reference to special appointments, irrespective , 
of the quality of candidates available at the time. 

It is not practicable to give a precise estimate of the number of 
officers required and obtainable in the near future. It will be some 
years before it will be possible to obtain the full necessary staff in India. 
In addition there will be similar post-war demands made at home and in 
the dominions for scientific, especially chemical, experts, which will 
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render it difficult to obtain suitable recruits from England. It is probable, 
•consequently, tbat salaries bigber than tbe pre-war rates will be demanded 
by suitably qualified experts, and for this reason, among others, we urge 
tbe speedy organisation of our scientific services on lines that will permit 
nf training and turning to account young Indians wbo are now taking 
up science with no very definite object in view. 

The chemists graded as 1st class officers and now employed as such 
by Government amount to just 50, with an aggregate salary bill of just 
under six lakhs per annum, chargeable partly to Local Governments 
.and partly to the Government of India. There would be no difficulty 
in allotting profitable duties to about 120—130 such officers, with an 
.aggregate annual salary of about 15 lakhs. 

123. It would be of httle practical value to propose a full cadre under 
war conditions, but the chemical problems 

iHow^effcct|Slfu^^^^^ solution are so urgent that we recom¬ 
mend tbe early institution of measures for 

•organising the research work of the various official and private chemists 
who are not already fully occupied with important routine duties. It 
will probably be necessary, at the right time, to appoint a special com¬ 
mittee, which should include a distinguished chemist from abroad, to 
l!(irmulate proposals for tbe permanent organisation and tbe terms of 
•employment of tbe new service, and for the location and equipment of 
research laboratories. 

We have described with some detail the kind of organisation which, 
we think, will be necessary for a chemical service, because chemistry 
is so obviously and fundamentally essential to many industries. 

jl24. Imperial departments for botany and zoology are already 
established, but, as already stated, they control 

^Identifirdepartmenbl'*'’ ^ fraction of the existing oflacial 
activities, although these, in the aggregate, are 

manifestly below the requirements of the country. Although agriculture 
.and forestry show most strikingly the need for chemical, bacteriological, 
botanical and zoological (especially entomological) research and routine 
operations, these sciences appeared to us to have sufficient direct and 
indirect bearing on other industries to justify our inviting evidence 
from appropriate specialists. Among these, there was a general consensus 
of opinion in favour of the formation of imperial services, such as that 
proposed by us for chemistry and that which is already in existence 
for geology. 

In the case of botany, the general opinion of qualified witnesses was 
also in favour of a single compact service, while, in the case of zoology, 
it may be advisable to recognise in a tropical country like India the 
large demands for, and high degree of specialisation required in, entomo- 
logy. Our object of securing the advantages of scientific specialisation 
without introducing the administrative difficulties of subdivision seems 
to be met by recognising entomology as a distinct administrative unit. 



Mr. T. Bainbrigge Fletcber, Imperial Entomologist at Pusa, has 
•elaborated a scheme which we have published in fuU (Appendix K), 
for we consider it typical of the claims which may be put forward for 
increased recognition by other groups of scientists. In naany respects 
this scheme falls into line with what we regard as the most suitable form 
•of organisation, in view of the fact that it is not practicable to provide 
sufficient special entomologists for each of the various groups of insects, 
^s weU as for the application of the subject in a country as large as India. 
We consider that he has established a fair claim for a more thorough 
recognition of entomology and has given good reasons for the maiiitenance 
•of a minimum staff of 20 superior officers. 

We hesitate to offer suggestions in greater detail regarding the 
organisation of the imperial scientific services for bacteriology, botany 
and zoology, as we consider that the best plan will be the appointment 
of special small committees for the purpose of formulating proposals. 
These committees might appropriately include, in each case, a dis¬ 
tinguished specialist from abroad. In our opinion, research work and 
science teaching must be intimately associated, and there should be a 
close connection between the organised services that we are proposing 
and the educational institutions of University rank in which science 
is taught. We have already stated that ultimately the services should 
be mainly recruited from the Indian Universities, and we "hope that the 
Universities will in many instances find it advantageous to obtain their 
professors by borrowing men from the scientific services, either for short 
periods or permanently. We have little doubt but that the careers 
which will be open to officers in these services will provide them with 
excellent oppor^nities of obtaining a wide range of practical experience 
both in research work and in industrial methods, and that, for this reason, 
they will attract many of the best University graduates. Whilst the 
services would offer a permanent career to perhaps the majority of men 
admitted to them, we contemplate that many would regard service in 
them as preliminary to independent work outside, either in public 
institutions or on private account. At the present time, there are few 
openings for scientific men except those offered by Government; but 
as time goes on and the industries of the country expand, there will be 
a steadily increasing demand for scientific experts on the part of large 
manufacturers. The proposed scientific services would enable this 
demand to be met, and we can suggest no equally effective means of 
providing for this future need so long as Government continues to be 
the chief employer. 

125. Scientists in the Education Department are at present recruited 
as members of the Imperial Educational Service 

Relations Of scientific offi- through the Secretary of State for special 

Department. professorships. This system, although it 
has advantages over the former practice, which 

had less regard to the needs of modern specialisation, involves certain 
obvious drawbacks. The profe;^sors are comparatively young when 
recruited, and naturally develop3, under novel conditions of life and 



work, new professional interests whick may or may not coincide with 
the interests of their environments. We suggest that certain of the 
obvious drawbacks of the present system would be eliminated by 
seconding from the scientific and technical services suitable officers to 
act as professors for, say, five years in the various high-grade colleges 
under Grovernment or University control. The advantages which 
such a system offers are mainly these :— 

(1) There would be no necessity to recruit young and inexperienced 
officers through the Secretary of State or appointment boards 
in London, and it would greatly increase the prospects of 
obtaining suitable Indians for such posts. 

(2) The professors would have in view a clear idea of the connection 
between the scientific and industrial needs of the country. 

(3) They would remain in touch with their own respective services 
in selecting subjects for research. 

(4) They would be better able more directly to train students who 
show the qualities that are suitable, as recruits for the 
imperial services. 

(6) This system would have the advantage of giving a change of 
occupation to those who may tend to become stale and narrow 
through uninterrupted continuance in teaching under the 
same surroundings ; while, by transference from the ordinary 
official service to colleges, technical officers obtain an oppor¬ 
tunity of renewing in a well-proportioned way their general 
knowledge of their special professional subjects, and the 
practice of teaching will bring them into contact with new 
and important interests, namely, the training of young men 
for professional careers. As members of services that come 
into contact with industrial life, they will have far better 
opportunities -than isolated professors of securing suitable 
employment for their students. 

We are of opinion that a system such as that indicated above, if 
worked judiciously, will result in mutual advantage to the Education 
Department, to the Universities, and to the special scientific services ; 
it affords an opportunity for recognising the necessity of specialisation 
withou^. the narrowing and deadening results which follow over-special¬ 
isation; it permits of accommodating peculiarities of temperament, 
which may not be foreseen at, or may develope after, the time of 
recruitment; and it offers the small but important advantage of 
helping the colleges to form collections of illustrative samples from 
duplicates that can be spared by the imperial scientific services. 

126. We consider that the head of a scientific service should relin¬ 
quish all administrative authority over any of 

Positioini of scientific officers scientific and technical officers who may be 

QoWnments. transferred for service under a Local Grovern- 
ment or under some department of the Grovern¬ 
ment of India. 
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Wa do not think it practioabla to formulate rules applioable to all 
Biieli serviees regarding questions like programmes of research work, 
inspection of results and forms of publications, but we suggest the fol¬ 
lowing general principles as necuMsary to ensure the maintenance of 
professional standards, with due recognition of local administrativ# 
authority : 

(1) Whenever it is poHsible to lay down for any Bcienttfie oHicer a 
programme of r<mearcJt work, tlie local atithority should not 
sanction it without ccumulting tlie h(m<l of thc^ ap[)ropriate 
Hcicmtific Hcrvicc, 11uh will prcwent unruHw.HHary overlapping 
or waHt<^ of iiine in i.aking up prohlenw that are known to 
tlie. c’.(‘uiral aui-hority, from wider cxperimice, to be infruc- 
tllOUH. 

(2) The lumd (d a scientiilc service hIiouIcI have the power to inspect 
tlie Hcuentific, work of any of Ids olIlcserH who have been trans- 
b*rretl to tfie control of a locml authority, but his report 
should be made to tlie latter, who alone would retain the 
power of interference. 

(:i) Iteports on reai^arcli invcHiigations, of a kind ordinarily suitable 
for publit^aiion, stiould be reviewed by the head of thescientifio 
Hcwvice cumcerned and Hhould not b<^ published without his 
consent. Ordinarily, sucli reports shouhl be given their first 
formal publication in the recogniscvl journal of the scientiftc 
servi(’,e. Tins rul<*. will not prevent the iasue by the local 
iiuilmriiy (d administration or ope.ration reports, or the 
loivd n^priut f(»r p«ipular use, either in full or in abHiracb, 
of papers already formally published in the authorised journal 
<d tlu^ scientilic servhm; but it must be nunembered that 
lotail and popular jcnirnals will not ordinarily be recognised 
by workers in other countries ami, therehuc, will not serve to 
secure prciceclence or to jusbify quotation in scientiio litera¬ 
ture, it ii important, therefore, to maintain the position 
of the autliorised csentral journal, and to ensure its being made 
as nearly as posHible a complete and authoritative record 
<d Hcienbific rcHulbs ; such a central journal will soon esiablwh 
it.Hi^lf as ihn ollhdal gazctt-e for its own brancli td science in 
Imlia, and ii»B rccogiiibion will rcunovi^ any bmnpbaiion or 
c.xcuHc for publiHlung in foreign journalB. 

K^eareh Work in India. 
127. Idle pr<‘j>araiion of an (^xteimive programme of r<*atmr<di and the 

employment td a number cd olllccrs on the solu- 

KM"*anf^SduiwXfcil involving larg(i pomibilitioa to 
privato trado laaioHaitato the coiwidoratioG o£ 

the ndat.ioiiH lietween them^ oflicers and the industrial iuteresis which 
^^lioy are intemied to scwve. The following points will certainly arise :~ 

(1) The nature <d the aHsmtance to private enterprise and the extent 
to wliich it tthould be given. 



(2) The publication of the results of work, whether forming part of 
the regular programme of a G-overnment department or under- 
taken on behalf of private individuals. 

(3) The right to private practice in consulting work on the part of 
officers employed by Government. 

(4) The payment of fees for work done on private account in Govern* 
ment research laboratories. 

(5) The best means of encouraging private firms 6r individuals to 
set up on their own account as consultants. 

We have considered these suggestions carefully and discussed them' 
with various authorities during the course of our tours, and agree that 
the following general rules seem best to suit conditions as they exist 
now in India.- 

(1) Specialised research institutions and laboratories, such as those 
belonging to the Forest and Agricultural Departments, will generally not 
be in a position to take up work on private account. In the case of the 
former, almost all the work is already done for Government, which is.by 
far the largest forest proprietor in the country ; in the case of the latter,, 
the individual agriculturist works on a small scale and on a non-competi- 
tivc basis. On the other hand, the Indian Institute of Science and the- 
various research institutes that have been suggested will normally be 
employed on a great variety of problems received from many sources, 
and there is no reason why applications for assistance from private 
persons should not be entertained. Besides furnishing solutions to 
problems requiring specific researches, these institutions will also prove 
extremely useful to the public as repositories of technical and industrial 
information, and suitable regulations should be framed to encourage hon& 
fide applications for assistance and information. 

(2) Of the advisability of the publication of the results of research in 
pure science, there can be no doubt ; and generally there is no disadvan¬ 
tage resulting from the systematic publication of tjhe results obtained in 
what may be termed ‘ non-competitive ’ development work. The matter 
is altogether different with industrial researches which may yield results 
of great pecuniary value to the possessor, so long as they are in the nature- 
of a monopoly, but may often lead to competition injurious to him 
directly they become public property. We consider that the results of 
all research work carried on in Government institutions should be 
regarded as the property of Government. The decision as to the expe¬ 
diency of publication or otherwise should rest with the controlling 
authorities; and it will be desirable in the interests of all concerned to 
reach a clear understanding, at as early a stage as possible, ^ on this 
subject in each case. We desire to lay stress upon the fact that instances 
may often occur in which it may be found undesirable to publish 
broadcast the result of industrial research, without in any way precluding 
its confidential communication to persons who may be interested in it,, 
or who may be in a position to make use of it advantageously. 
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The data for research must, in the absejiQe of any definite agreement 
on the subject, be considered to be the property the applicant, and*the 
question of their publication should be goyefngd hy" recognised proJds- 
sional etiquette. ' 1. 

We are conscious that the above prescriptions will deter some persons^ 
from coming forward with requests for assistance ; but these will be as a 
rule the large-scale industrialists, who are in a position to engage private- 
consultants. The smaller operator, who will benefit most by this form- 
of help, is usually working on a less competitive basis. 

(3) We consider that the scientific services, which we propose to 
create, should be sufficiently well remunerated and should offer sufficient 
prospects to their members to render it unnecessary to engage them on 
terms other than those which have been found suitable for such branches 
of the public service as the Public Works Department; that is to say, 
private work for extra remuneration should not Ae undertaken without 
permission, which should only be granted sparingly and for exceptional 
reasons. 

(4) The principles upon which fees should be levied for work under¬ 
taken for private parties are easily stated. Normally, the cost of such 
work must be paid for on some suitable basis to be agreed upon before¬ 
hand. This fee may take the form of a lump sum or of a monthly con¬ 
tribution to cover a share of the salaries to the members of the staff 
during the time they are employed on the work, or, in some instances, 
may be a combination of both methods. When a private concern 
desires to engage a Government research officer as a regular consultant, 
the question of fees and publicity should be settled on the same basis 
as for individual consultations. When the research is undertaken at the 
request of private individuals and is likely to be of public utility, such 
work should be done free of charge. Intermediate cases may occur ; but 
they are not Hkely to be numerous or difficult to decide. A useful con¬ 
cession which might be readily granted to pioneers of new industries dr 
of existing industries undertaken under new conditions, would be, the 
privilege of obtaining not only free technical advice, but also the right 
to have research work taken up on their behalf in Government labora¬ 
tories, without charge. 

(5) The levying of the full cost of work undertaken on private account 
is likely to prove the best form of encouragement to the establishment of 
private, and usually highly specialised, research laboratories. It is the 
almost complete absence of consulting experts in this country which 
renders it difficult for Indian enterprises on anything but a large scale 
to obtain sound and disinterested advice. It will be one of the functions 
of the Departments of Industries to undertake such work ; but the desir¬ 
ability of encouraging private consultants should always be kept in view, 
and the policy of the department should be directed towards this end. 
The growth of a class of private specalists in various forms of technology 
should, therefore, be stimulated, and Government departments should 
make use of their services, whenever there is advantage in doing so. We 



‘.would deprecate the importation of specialists on short-term agreements, 
whenever it is possible to engage the services of men already practising 
in the country ; and we recommend as a general policy that Government 
should, as far as possible, offer encouragement to private consulting 
engineers and specialists, whenever this can be done without detriment 
to the public interests involved. 

128. The scientific services which we have proposed above will con¬ 
tribute to the organisation of research work 

Location^of^research throughout India and the correlation of results 
obtaiued within their respective sciences. The 

provision for scientific research clearly postulates that of laboratories 
and the question therefore arises how those laboratories should be grouped 

located. Two main suggestions were put before us in evidence, one 
that on grounds of economy and to create the scientific atmosphere 
necessary for research on as wide a scale as possible, all branches of 
.scientific research should be grouped in a single institute; the other, 
that research institutes should be specialised, so as to bring them as 
closely as possibly into contact with local industrial problems. A small 
number of witnesses suggested that research work generally should be 
relegated to a central institute : the Indian Institute of Science at Banga¬ 
lore is the outcome of the idea that all sciences are suOdciently related to 
be brought into one institute. 

129. But the history of this Institute shows that, where the income 
is limited, research activities must be confined 

^ single branch of science, if results of prac¬ 
tical value are to be obtained. Originally pro¬ 

jected by the late Mr. J. N. Tata with the object of encouraging post¬ 
graduate research in pure physical science, it has, in the course qf a 

■comparatively short career, developed a distinct tendency towards the 
study of problems which are likely to lead to results of immediate econo¬ 
mic value, rather than towards the pursuit of investigations of purely 
scientific interest. 

The administration of the Institute is somewhat complex owing to 
the fact that it represents so many interests. Its income is derived 
from the original endowment, which yields annually Rs. 1,25,000, supple¬ 
mented by an annual grant of Rs. 50,000 from the Mysore State ; while 
the Government of India contribute a grant-in-aid amounting to one-half 
•of that realised from the other two sources. The affairs of the Institute 
■are managed by a Council, partly nominated by the contributors to the 
income and partly elected by a nominated Court of Visitors scattered over 
India. The supreme controlling authority is the Governor General in 
Council, who exercises his functions through the Education Department; 
but certain powers are also vested in the person of His Excellency the 
Viceroy, who is the patron of the Institute. 

There are two main departments, one dealing with electric technology 
tind the other with chemistry. The latter is subdivided into three 
sections, .each under a separate professor. The department of electric 
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operations themselves is small. There are, at the same time, certain 
auxiliary chemicals recjuired for textile work, and sorne investigation o£ 
the local manufacture and use of these is needed. We are in favour of 
specialised institutes of research, but it is clear that the location of 
these institutes and the selection of their groups of subjects are questions, 
not free from difficulty, which require to be settled by expert opinion. 
We consider that the committees which we have proposed for working 
out the organisation of the scientific services, should include these matters • 
in their enquiries. 

Research Abroad. 

131. Most of the witnesses whose experience entitles them to an 
opinion recognised the advantages of relying on 

“■sn."iaa“ in the country for the necessary 
research work on raw materials. In the absence 

of a sufficient number of the right kind of specialists and for want of 
equipment, materials have been, in the past, sent for examination at 
the Imperial Institute and elsewhere abroad. It is obvious that this 
practice is far from satisfactory and rarely affords the information regard¬ 
ing our raw materiaip, which is necessary for their commercial exploita¬ 
tion. Much of the work which has been done in this way has been useless, 
and some of it contains elements of serious danger on account of the fact 
that the samples examined have not been representative of the^average 
material obtainable in commercial quantities. 

132. The study of raw materials required for industries can be under¬ 
taken effectively only hj suitable specialists working on the spot, where 
abimdant representative material can be obtained and where only the 
accessory conditions that are essential for commercial success can also 
be studied. This is especially the case with vegetable products, which 
change in nature and, therefore, in commercial value at different stages 
of their growth, and sometimes even during transport over long distances. 
Preliminary tests by specialists in Europe may often lead to the detec¬ 
tion of materials of previously unsuspected value ; but in such instances 
it is evident, from the nature of the case, that the collector could not 
have been in a position to know whether.his samples were representative. 
Unless, therefore, such preliminary results are taken upon the spot by 
properly qualified workers and are confirmed, condemned or developed, 
their publication must generally become a public danger. 

In order, therefore, to make profitable use of any outside institution 
for research, it is necessary :— 

(1) that the samples to be examined should be selected by a qualified 
authority in India, 

(2) that the results of assumed industrial value obtained should be 
submitted to an appropriate department in India for revision 
before publication, and 

(3) that only specific problems, for which suitable specialists are- 
not obtainable locally, should be referred to institutions or; 
authorities abroad. 
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CHAPTEE X. 

Industrial and Technical Education^ 

134. Tke history of the evolution in the West of new industrial 
methods which cuhninated in the rapid and 

^lleasons why India did not striking changes of the latter half of the 

tion of West- eighteenth century shows that a large part was 
played therein by the educated as well as by 

the capitalist classes. The encouragement of scientific research and its 
practical application by the Eoyal Society, and at a later stage by the 
Society of ijcts, was closely paralleled by the fresh industrial ventures 
constantly being set on foot by merchants and other persons with capital 
at command. When the results began to reach India in the shape of 
machine-made imports, the movement had passed beyond the stage 
where imitation might h&,ve been easy and where the gradual evolution 
which had taken place in England could be readily imitated in India. 
To create an industrial organisation in this country comparable to that 
of western nations, to build up an industrial community capable of 
working such an organisation, certain positive measures were required, 
including the provision of industrial and technical education which we 
propose to discuss in this chapter. 

135. The system of education introduced by Government was, at the 
outset, mainly intended to provide for the administrative needs of the 
country and encouraged literary and philosophic studies to the neglect 
of those of a more practical character. In the result it created a dis¬ 
proportionate number of persons possessing a purely literary education, 

. at a time when there was hardly any form of practical education in exist¬ 
ence. Naturally the market value of the services of persons so educated 
began eventually to diminish. Throughout the nineteenth century, the 
policy of Government was controlled by the doctrine of laiseez-faire in 
commercial and industrial matters, and its efforts to develops the material 
resources of the country were largely limited to the provision of improved 
methods of* transport and the construction of irrigation works. Except 
in Bombay, the introduction of modern methods of manufacture was 
almost entirely confined to the European community. The oppor¬ 
tunities for gaining experience were not easy for Indians to come by, 
and there was no attempt at technical training for industries until nearly 
the end of the century, and then only on an inadequate scale. The 
non-existence of a suitable education to qualify Indians for posts requix- 

ring industrial or technical knowledge was met by the importation of men 
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from Europe, who supervised and trained illiterate Indian labour in the 
mills and factories that were started. From this class of labour it Was- 
impossible to obtain the higher type of artisan capable of supervisory 
work. The more advanced Indian thinkers began at last to appreciate 
the dangers and difficulties of the position. The system of technical 
education which had grown up on the continent of Europe had already 
attracted the attention of manufacturers in Great Britain, and it was 
natural that a demand should be made in India for Government to 
provide similar facilities. Even when the necessity for action began to 
be perceived clearly by Government, the magnitude nf the problem was 
hardly appreciated; it was by no means sufficiently recognised that 
technical education is by itself incapable of creating industries. 

136. It would serve no useful purpose to record in detail the history 
of the various efiorts made by the Government 

Recent attempts to improve India and by provincial Governments to 
ec nica^^e^^uca ion in provide industrial and technical education suited- 

to the needs of the country. The report of the • 
Indian Famine Commission published in 1880 (paragraph 103), pointed 
out in striking terms the necessity of a diversity of employment to a 
country hitherto so largely agricultural. In 1882, the Government of 

‘ India appointed a Commission to review the existing state of education 
and to frame a policy for its guidance in the future. The necessity for 
technical education was realised; but the Commissioners were instructed 
that to extend their enquiry in that direction would add unduly to the 
task before them. The publication, in 1884, of the report of the Eoyal 
Commission, appointed in England in 1881, focussed the attention of 
Government on the necessity for stimulating attempts specifically in¬ 
tended ta develope the material resources of India and to render assist¬ 
ance to its artisans in the unequal struggle against the products of the 
factories and mills of the West, which had become greatly intensified- 
by the cheapening of transport, caused by the improvement of marine 
engineering, the opening of the Suez Canal and the extension of railways 
in India. In their resolution of the 18th June 1888, on the subject of 
technical education, the Government of India, pointed out that the 
education hitherto provided had been too exclusively literary in its bent ; 
that industrial triaining was required in view of the necessity of securing 
a greater variety of occupations ; and that technical education could be 
provided with advantage at once for industries which had already 
reached a comparatively advanced stage of development, such as the 
textile and engineering industries, though the danger of establishing a 
system of training for those insufficiently advanced was noted. The 
necessity of giving a more practical bias to general education was em¬ 
phasised, and Local Governments were incited to take action in these 
directions. The immediate results were small; but the necessity for 
science teaching in the colleges affiliated to the Universities was recog¬ 
nised, and the provision for the technical training of engineers was greatly 
improved. Chiefly through private effort in Bombay, by the amalga¬ 
mation of various funds, the Victoria Jubilee Technical Institute was- 
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started in 1887 to provide courses of instruction suited to tke require¬ 
ments of the growing Bombay mill industry. Elsewhere and especially 
in Madras, the provincial efforts were rendered comparatively sterile, 

■owipg to the general acceptance of the fallacious idea that it was only 
necessary to provide facilities for the acquisition of technical knowledge 
to ensure the subsequent development of industries. 

137. At the beginning of the present century, it was realised that 
measures taken in the Education Department during the previous 15 
years had been totally inadequate to meet the needs of India and the 
growing recognition,here of the necessity for a greater diversity of occu¬ 
pations, to absorb the energies of the ever increasing numbers of the 
educated classes. Lord Curzon accordingly summoned at Simla in 1901 

■ an Educational Conference which reviewed the situation and recom¬ 
mended drastic reforms in the methods of higher education, with a view 
to render them more effective and practical. Measures were taken in 
the first place to improve the teaching of the physical sciences. In this 
line of education great improvements have been effected, and it is now 
possible, in many of the colleges affiliated to the Universities, to obtain 
efficient instruction in pure science and to be trained in scientific methods 
of enquiry and research. 

Technical Scholarships Abroad. 

138. The Simla Educational Conference also dealt with technical and 
industrial education; but its recommendations 

^Institution of State techni- of kittle practical value owing to the dbmi- 

study abroaL nating idea that it was outside the province of 
Government to take any part in the industrial 

development of the country, beyond the provision of facilities for acquir¬ 
ing technical education and of information regarding commercial and 
industrial matters. It was also not recognised by the educational 
authorities at the Conference that, to produce a class of men of a 
thoroughly practical turn of mind, it is necessary that the young Indian 
should be taken in hand at a much earlier age, when the brain is more 
susceptible to external suggestions. The influence of environment on 
the Indian, school boy of the better classes is probably more important 
than hereditary tendencies, and the sooner he is brought into contact 
with constructive activities and taught to use both hand and eye, the 
more readily will he respond to the measures which* may be devised to 
counteract the sedentary tendencies of his home life. Almost immediately 
after the Conference, the Government of India appointed a Com¬ 
mission to report upon industrial education ; but the report of the Com¬ 
missioners was never published. A more important outcome of the 

'Conference was the establishment by the Government of India of scholar¬ 
ships to enable Indians to proceed to Europe and America for special 
training. The scholarships were of the annual value of £160 and were 
granted in the first instance for a period of two years, which was normally 
extended for a further year. From a statement furnished to us, it appears 

■that under this scheme more than 100 students have been sent for 
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foreign training, of whom over 60 have returned to India. The average 
cost to the revenues of the Government of India of each student who 
has completed his period of training is about £550. 

In March 1904, an association was established in Calcutta for the 
advancement of the scientific and industrial education of Indians, the 
main object of which was to enable properly qualified students to visit 
America, Japan and other foreign countries to study arts and industries. 
Under this scheme, over 300 students have been sent abroad with the 
assistance of the association, to the funds of which the Bengal Govern¬ 
ment contributed an annual grant of Es. 5,000, reduced, since the out¬ 
break of the war, to Es. 2,500. 

139. The results anticipated from the grant of these, scholarships 
whether by the Government of India or by the 

De ec in sys em. Bengal Association, have only in part been 
realised. This is due to inherent defects in the scheme adopted, and 
possibly even more largely in the methods by which it was adminis¬ 
tered. It was assumed that it would not be difficult for young men from 
India to get admission into works and factories where they would be 
given full facilities to obtain practical experience of the methods and 
processes employed, and opportunities for acquiring an insight into the 
business organisation which keeps the industry going. It seems also to 
have been assumed that students from India of fair intelligence and good 
education would be able to take advantage of these facilities and assim¬ 
ilate all the information placed at their disposal, in a period very much 
shorter than that which is considered necessary for young men in their 
own country. In practice, it was found that, while educational institu¬ 
tions were freely opened to the scholars, access to workshops was denied 
them, except in the case of manufacturing iron works and small industries 
of no great practical importance. A few witnesses complained of this 
difficulty, and similar representations were made to the Morison Com¬ 
mittee who, in the report on the system of State technical scholarships 
which they submitted to the Secretary of State in 1913, stated that con¬ 
cerns which possess valuable trade secrets or fear to assist possible 
competitors, prefer, when they admit learners, to receive men who are 
likely to remain their employes rather than foreigners. This is an atti¬ 
tude which is common to manufacturers all over the world, not except¬ 
ing India. 

The most successful scholarship holders have been those who, with 
some previous practical experience of their trades, were able to profit 
by the courses of technical instruction; but the scholarships have been 
frequently awarded to young men who had no previous practical know¬ 
ledge of the industry which they proposed to take up. In some cases 
they have been allowed to go abroad to acquire a knowledge of an in¬ 
dustry non-existent in this country. It is, therefore, not surprising that 
many promising students have failed to profit by the system, and have 
found themselves compelled to attempt other means of earning a liveli¬ 
hood. Further, notwithstanding the fact that these scholarships were 
granted from the public funds for specific purposes, no organisation was 
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created to ensure that these purposes were achieved, nor was any orga¬ 
nised attempt made to help the scholarship holders on their return to* 
India. 

140. In the light of the experience gained since these scholarships 
were first instituted, the Government of India 

Latest yules State tech- J^ave recently issued revised regulations which 
abroad. should go far to remedy the defects we have 

pointed out. Local Boards of Selection are 
to be established in each province ; and in the selection of candidates, 
men of business. Directors of Industries and employers’ associations are* 
to be consulted. The object in view will be to obtain candidates whose- 
^ experience |bnd intelligence ’ justify the expectation that their selection 
will help in developing the industries of India. Before scholarships 
are awarded, it is to be definitely ascertained from the India Office 
that facilities for the acquisition of practical experience can be provided. 
Educational qualifications have been prescribed which are generally 
suitable; but these will require some modification to adapt them to* 
the system of technical education which we propose. This does not in 
all cases predicate courses of study and instructions leading up to* 
University degrees. 

The advantages of previous training in India are acknowledged in 
the new Government rules ; but the provisions for giving effect to this 
principle are not in all cases sufficient. 

141. The new rules represent in several most important respects a 
great advance on the previous procedure ; but, in our opinion, scholar¬ 
ships should not be granted in those subjects for which India will provide 
adequate educational facilities. We may point out, for example, that 
our proposals in this chapter for the teaching of mechanical engineering 
would render it totally unnecessary to send students abroad for general 
training in this subject. Instead, therefore, of allowing, as the new rules 
do, a scholar to proceed to Europe 4fter one year’s training in India^ 
we would prefer that he should go through the more prolonged courses 
which we suggest at one of the large engineering shops, and that scholar¬ 
ships should only be granted to men who intend to take up some special 
branch of mechanical engineering which has not yet reached full develop¬ 
ment in this country. As an instance, we would allude to the absence 
from India of electrical manufacturing firms, which renders it impossible 
for Indian students to obtain any real acquaintance with this industry 
except in foreign countries, although the knowledge so acquired would 
be of real value in ordinary electrical practice in India. Similarly, the 
opportunities for training in the textile industries provided by the 
Victoria Jubilee Technical Institute in Bombay and by the numerous mills 
in the country, should be fully utilised before public funds are devoted 
to sending inexperienced young men abroad. The hberal policy pursued 
by the Indian iron works in regard to training young Indians "renders 
it also probable that there will be little necessity to send students abroad 
to acquire a practical knowledge of the metallurgy of iron and steel. 
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Fitrfcliiir, w will 1)© seaii in tlm siibsoqiumt portion of this oliiiptcir, we 
<unifcemplfite tlii cmtiiblishmoiit of nmeii grimtio* fiwiiliticis for teelinieal 
eduoiitioii and tachnologioal training than have hitherto existed, and, 
when tliisse hfwe l)een eroated, they nlundd, while providing miieh of 
the toaehing at present only to he ohtaiinsl abroad, produce also a nutcdi 
greater number of really c|ualilled c.andidatc.s for HctiolarshipB for foreign 
atmly. In our opinion, these sliould only he granted to men who liava 
already eonututted themBcdves to industrial work, Tim new rules to 
some extant favour this idea, hut they do not Hullicticmily emphaHise the 
necessity of tins limitation. 

Wci agiHH^ with the principle that selu^larHliipH Hhotdd imi he awnrde«l 
for imluHtrii^H not (nxisting in the <’.ountry, and doubt whetlmr tfieir grant 
<n‘eti to perHons wlio can * secure tlic cteoperaiion of promoters ’ of non- 
t^xistent industries will havti very nsidul resulta Wti see no reason, 
however, why vegetahli^ oil priwing slmiihl he ««c!ude<l front the list of 
iridustries whitdt may he studied ahrcaul; India idreiuly posseHat*?i a 
nuinlHU’ of me.tliutii sizetl oil mills and will soon have one or more large 
0imH, where spceialisation will he ret|uir«‘d on liiieH that cannot readily 
he le.iirnetl in India. 

Primary Education of Industrial Classes. 

142. A fimtor which Itiw tinuled in the past to delay the progress of 
Indian industrifd development has been the 
ig.H.rniUM. hihI .■..niHm'vniiwn of tho tuuMhicnUid 
workmen. I lu^ evideiu’e icndcrtal by employers 

was fdmost tiniversidly in favour of liihottr, hotli skilled and tumkilled, 
that had at liymi receiviHl a primary edmatiiom This is given in eouiitriea 
with whuth India will liaveicnmmpcteatid isaxmcr/mlann in tlii« country 
lilHO. Bttme witm^Hses stated that the npread <>f educaihin among 
the artisan claHsiis ttmded to bring luiimtal lahour into contempt, aiicl 
that thci sons of iirtisans, iitltieatetl In^yond the prittiary stage, showetl a 
dr4iiict tendency to forsake their faltiors* ciillingi in favour of chiriofll 
work, hut we think this view mimt he due to the wrong nystem of eduem- 
t ion which has been made avitilahle, Wt^ found that, while the empIoyerH 

lidmur getierally riH'ogiustnl the luivaniages of primary edmaititui 
among their work peophv an tending to make tJicnn not only more im 
telligent hid, also more rielf ri'Speetmig, yet in I’omparutively few lUHtniua*. 
havi^ they made, serimm attempki t<» impart mteh ethicmtiom Ther<^ are 
not wiiiitiiig, howt!ver, instances of ludighieiied employern who have 
providcil primary ami even elementary iechnical edneatiom In the case 
of tlie lluctliingliam ami (‘arnath^ Millii in Madrim this hiiH been rlonc on 
liberal and elllcitmt linen. Tim imlustriid Ihim imparted hy the education 
given there has hiid the rtv-iili of keeping the pupils in the mills iia ititeh 
ligeiit and idlicimd, instead of lending them to desire olericiil 
appointments, and the s(«heme nifiy, tliercfore, legitiiiiiiiely he regarded 
m II good investment* 

lint we are not prepared to declare that the etluc-ation of their Iidmiir 
is a duty of mnploytws as such, and while we very strongly ciidcma the 
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views of employers of labour n‘gar<liug the, finu!amant4i! lu^ca^i^sity for 
providing some form of primary ediiciiiiou lor tin* artiinau aucl Iiibouriug 
population, wo arc opfKxsod to any Htslumio iliat woiib! roriipt!! imlividiml 
employers to provide Hiich oduc.aiion. This is ii tluty wliieli, we iliiuk, 
rightly devolves oti local authorities and ou a point wldcdi 
wo have more fully develc^ped in (5hapter XV!, and wt^ uetal only support 
the proposal tluit, when privates (uuplciyers undmiake this tamk, they 
should be assisted in every possilile way, inc‘ludiug the allocmiiou of 
grautsdn-aid by the Local Clovcumnumts. AltJumgli wi^ reiaigidiai the 
practical difficulties in the way of finding a «uf!if*.i«nt nituiber of guiialde 
teachers, wo recommoiul that (lovornnieiit bIuhiIcI consider the ile^sir- 
ability of introducing as soon as possible into primary sclioohi a form 
of teaching which will include dnCwing and tnanua! training as a numiii 
of developing in the pupils a practical induHirial bias. 

We shall now put forward our suggestions for industrial and techniciil 
education in this country and wc^ shall <h^al first with the case of cottage 
industries. 

Cottage Industries. 

143, The spread of Christianity, espi^eially in tlie. aonih n! India 
auumg tln‘, Panchnnats^ gave rhu\ !.«» a new eiass, 
l^he immibtws of wlu(*Ji cmuld not In^ alaau'bed 
intc^ existing cotiiigt^ imhwtrit^H owing ii» the 

caste system, though they recpiired a means of livelihood eonuneiisuriiie 
with the higher social status claimeal by them. Tim great fiiiiiine of 
1877-78 left a large number of Indian orplian eliildrmi to the oitre of 
Christian missionarieB, and a fenv years later the lirst of ilie tiuHlern type 
of industrial schools was established by tlie late (kiiioii MargoMidiis at 
Nazareth, in the Tiunevelly district of the Madras Ib'esidmaw, to provide 
instruction in such trades as carfauitry, blaf'ksniitIdH work, weaving and 
tailoring, so that the boys might Hubsc^tpmntly pnas otit into tlie wc»rld 
eeptipped with tlu^ means of earning thenr livndiliood. Tln^ «^tpmmnent 
was a Buccess from the promoienV point of view, an the lews who hinl 
been trained as carpenters and bhicksmitlis were itble to fimi etnploytiunii 
in railway workshops and oilier orgattiHcnl iiidiiHtrial underiiilciiiga, wliit«fi 
the weavers and tailors earmsl tlieir livelihood by nupplyttig the netids 
of the Anglo-Indian ruunmunities. Tlui Niaiirfd.ti Imlusirifil Solionl 
offered a career for orphan children and for the children of Christian 
converts, and it %vaB copied in oilier parts of India, not only by Missions, 
but also in institutions started by Covernment, locid taHlitvi or private 
individuals. In places where local artiHiins wm'c lacking in sl:ill, tlieae 
Behools met a distinct want; but in oilun's, tlnw tmrviul merely t.osatisfy 
vague local aspirations towards the promotion of imlurtaial edneaticun " 

The Mission schools had, of course., ilmir Hpe,eial objiai in view, b it 
other schools which liave followed in ilieir wake, luive not idwnyn appro* 
elated the purposes which ordinary induHirinl Hlioitld iil4,tnnpt to 
fulfil The training they offer is of little value when it mnruly coimigts, 
as it usually does, in teaching ordinary bazaar niethodH tlirougli the 



a^^^ricT of wlio iir« paid rriucli smallai: wagaa fcliaii a good work- 
niitn can earn. Rcanctiliing vary difTtirsrit m wanted, and tliin can mily 
he Hup|>lieal by ii head master or Hnperintandtmt, wluj posHimaf^H tiot only 
a tiuH’ough pra(*.tie.fil knowhalge of nuKlern rnetfiodH of haridieraft and 
HpeeialiHed experierme in certain lH‘an(dit*H, hut also the c*a.pac*.ity to apply 
genera] prineiplea t<> partimdar enaea. Rueli a man <*.nn teaefi students 
to })fodu(*e mucdi tietter work tlutn that of the ha/atar wnrke.r with h^HH 
expenditiin^cd tirnc^ and energy. Btrikitig exantpk*^ of the reanltH of 
Hiteli teaeliing were seen by uh in the e.ase uf aeveral of the Ijeiter maasagecl 
industrial w*]ioo1h. Mem nf the, typti laapiinah it is true, are randy to l^e 
found in the. e.nuntry aael reejnire, rclativady high pay. A Hulntiun nf the 
difllcuilty se.(anH peHsihle, <m tin's lintiH adopted in the (Vnf.ral Pren^uaam, 
wliere the hc*ad master of the Hehool of l!a.ndi(‘,raftH at Nagptir ia being 
plaee.d in geneaail e.ontnd ot similar sohoeda, tlie aiiperior atidTs whieli 
are. Hcdcudaal a,nd in H<mn^ tayaw tifiiintid hy luin. Teaeliers for tlmse sidnmis 
can often he reeniited from ax'«pupilH. 

M4. Tnduatrial sehools generally luive failed to observe tlie distirie- 
tioim whieli exiat lietween industries, on the one 

Rieom^wtotlons^of weaving and <a*rtain hramdies f>f 

metal work which come into manpetition with 
organised industries, and, ojntlie otlnw liand, trades ike tlmsf^ of the 
carpenter and hlacksmitli which arc^ still, in the main, c%’irried on an liandi"* 
crafts, even in organist^^l workshopn. Tliougli as a rule, the prcalur.is of 
hand loom weaving arc', of a dilhwent claas frmn tlnwe of the power loorti, 
the hand loom we4iver <Iir<a’.tly cuimpe.fea with tlie power loom weaver, 
and his sneceMH or failure depemla in the firnt instance ipH)n the riglit 
sefec.tion of tlm applianca^H which lie um^a, e.ven nuuai tlian upon tlie degree 
id skill whieli he aiujuirea in working them. It in a. comparatividy aittiple 
matter to train an intelligent hand weaver to use improved appliances, 
wherel^y liis output will Im greatly iruweaaed. Idle proldimi if4 to find an 
outlet for Ilia increased procluction, aatd efforts to improve the lot cd the 
iiiinddoom weaver must end in failure, nrilcaa attentioii is concentrated 
to a much larger extent tlian has hitlierto licen tiHual on commercial 
fjucBtions, whieh involve I he purchase <d nt‘w inaierialir tlie Mcltsd.ion (d 
*ui:iaJ*h‘ df*sl‘«iui and pul ferns and the eHtahlialnmmt td commenaa! age.m 
eie.H for tlie diapoHa! of goods. Chir more chdailed proposals r(*giifding 
this type, (d organiii’iiion will he found in Cliapter XVIL 

On tlie otlier liand. in MeJinohi of Imndiera.fts, the firnt laiMcntifil in that 
the pupil should hy deerreen a.eqtiire, a ilmrough kiiowhslip^ cd the t'raft 
and manna! dexterity in earrying out its proeeitiffH, Tlie tools used are 
iieitlier automatic nor semi aniomatic in tfieir action and tlm tpmlity of 
the work turned out ilt^pends entirefy upon tlie pta'amud skill cd tlie work- 
fiifin. Tlie tra.ining is hest given hy a graduated aeriert cd exercises, and 
the best reMultn can lie ohtaimal hy an almost ititiil nr^glec.t cd commercial 
cotiHulcrakioiw, so far an they alTcndi tlie dirtposii! id the produc’.t. At this 
stage the cpuility of tlie work i^4 cd more importance than the cjUiUitity, 
and it is only when ftkill lias lieim accpurcal tliat attention Mluuild he cem- 

■Dentrated on firoductive capaenty. The craftsman wlio iiiiikc»« his living 
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siiS n cotttt^G worker re(|uir6H ii diflt^reiifc luid Honiewimt nuiio olfisfcit 
training than the oraftBitian who heeoineH a unit in iin <n*gaiiiHf*d iniluHtaw. 
In the latter caBo more HpcHoaliHation in iwually netalwl, and ilitt mun 
will Jiave to work under condiiiouB very diflereufc from^thoae whieh vuu 
be obtained in a bcJiooI of handicraftB, where it in diflicudt to niainf4itii 
the (liHcipline ot a worknliop or to attiaeii great iniportanee to what may 
be t(wmc(l comnieroial conBidcniitionH. 

The induBtrial Hchool in, at bent, a defeetive iiiHtrtiment M edtieatio!i 
owing to the tion-(u>mmer(ual eoiuUtionB under wliitdi it niimt neeeaBarU) 
be carried oti. In spite of tliin, it Beenw to be the only nieaiiB by whifh 
the indigenouH art man can be traitied ; though, in tlie pa»t,^ttiroitg!i Iub 
ignorance and lack of edneation, and through tlie imptwfeetiotiH of^ their 
equipment and tcacliing Btaff, incluBtrial Bchook have failed in the majority 
of caBCB to achieve any aptireetahle renuItB, Wiiile, tliertdore, they iir«* 
institutionB to hes (uicouraged and dcn'e-loptnl within tlu^ limitn jn:4 
BpecificHb we regard tluan as altogc*the.r unsatisfactory, if employed to 
train artmaiiB for organistul industritm. 

145. In the Madran ih’esitlency, the induatrial bc4iooIb are under tlit‘ 
control and inHiHU’.tion of the Direi’tor of In 

Cotitr0^I(^onndii8trlal dantimm.- In tln»* United rrovtneam, the Hehimls 
are still attached to ilte Kilnratieii Ut'fiaitnient. 

but. are iuBpeciial by the Director o! InduHtricH wlio praetmally e.ontroU 
(.hern. In the (kmtral ProvinceH, tluMmly iichool vinited by im wiw uiidi’i 
the Department o( Agriculture and InduBtrien. In Bengal, Iloinbay ninl 
elBewluwe, the Ddiuaition Departmmit ntill Gmitrohi iiuhmtriid e4lueiitiotn 
In Home caneH Hpecial iimpeetorn liave been appointed. The absence of 
any direct mcanB of k(aq)ing the bcIiooIb in ttnieli witli tlie cmitiiigt* 
imluHtrioH of the dmtrhttB in wlihdi tliey ari^ Hituiit<‘<l m very noiieeablc. 
Tlui rimuidy obvioimly lien in tin*, trannhu* <d'the c'otd.rol of Indnatrial 
bcIiooIb from tlu^ Departmemt of Mdiaaition t<j that of Industries. Chir 
gemu’ul vi(‘.WH oti the important question of the control c»f indimtaaal iin«l 
t(H4uiic.n.l (alueaiion will be found at thes mid of this chapter (panigi-jipfc'. 
177-1711), 

Organised Iiidnstries, 

146. We sliall now put forward our recommeiidfitioim for the triiiiiitig 
of men for organised indirntries. We aliidl 

particularly the training of the Miipcr 
orpnlaed IniMstriss. elaas, in vie.w (d tile iiH‘t that under prfsaoit 

eonditiouH there is a far grmitcu* inc’k of Indian.* 
qualified for mvli poaitionB than of Indian artisatiH mid operatives 
Though it in true tlnit the. supply of theme lalttu’ in generally iitHuffieieiil 
ami tha.t their skill and intelligences rec|nire im[U'ovenient, tfie iiiitiii 
remedy needed is the provision <4* an incemtive to mtc'cl, wliicdi emi b«* 
given only through a general improvomient in their condilions <4 life, 
Wo ahalb however, in setting fortli our aclnsme for engineering triiiiiiiigj 
Buggeat a system of training engineering artiHans, whicli can be iipplimb 
UB op])ortimity oilers, to the case of other largemcale iiiduHirien. 
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Before framing onr proposals, we find it necessary to point out in 
what ways the various industries differ, from the point of view of the 
training which will be required by the persons who will engage in them as 
supervisors. We may explain, in the first place, that the method of 
recruitment in force in England, where industries have gradually grown 
up by natural evolution, is not yet possible everywhere in India. The 
supervising staff in a large number of English industries is recruited 
entirely from one or other of two sources—from artisans who have worked 
their way up, obtaining the necessary theoretical knowledge by private 
study or in evening classes ; or from young men who have some con¬ 
nection with the industry and have taken a course of special teaching, 
followed by or combined with practical training in the factory. It is 
very exceptional for a person unconnected with the industry to attempt 
to enter it. We believe that circumstances are not the same in certain 
other countries with equally advanced industrial organisations ; that 
these possess a more complete equipment for practical and theoretical 
training outside the factory," and "that persons with no previous asso¬ 
ciation with the industry are frequently admitted into it after passing 
through training institutions. In the case of engineering, on the other 
hand, it is common in England for pupils and apprentices to enter the 
shops without previous connection with the industry. When we come 
to discuss the various forms of technical training required in this country, 
\ve are faced with the fact that there are very few industries which can 
completely, or even nearly completely, supply from the ranks of the 
workmen or of the educated classes connected with the industry tlie 
recruits wanted for the control of existing or future undertakings. The 
former are at present too uneducated to rise; the latter are to a large 
extent nomindians, and are in any case few in numbers. We shall 
therefore require special arrangements to supply candidates for super¬ 
vising posts with the practical training in the factory which, in the case 
of so many industries in England, is obtained almost automatically. 

We must remember, in the first place, that successful supervision 
implies a knowledge of business, including such questions as the control 
of labour, and these can only be learned by actual experience. In the 
next place, they require that a man should, especially in the earlier 
stages of commercial employment, submit to long hours and hard condi¬ 
tions. In some cases, he can accustom himself to these during the period 
of training, and, wherever possible, he should be compelled to do so. 

147. From the point of view of the actual training, we may divide 
industries into two classes :—(1) those in which 

practical experience is necessary for the 
supervisor to estimate the working conditions 

and judge whether the quality and output of the work is satisfactory ; 
and (2) those where, on account of the automatic or semi-automatic 
character of the plant, or of the simplicity of the processes, the necessary 
knowledge can be more quickly acquired. • As instances of the first 
class, we would refer to such branches of mechanical engineering as 
repair work or the making of machinery; the manufacture of pottery 



and glassware ; textile work; tanning ; and mining. We shall call 
these manipulative industries. The manufacture of sugar and chemicalSy 
and oil and rice milling are examples of the second, which we shall entitle 
non-manipulative or. operative. The first class of industries usually 
require a training in industrial concerns ; but, in some cases, e,g.y 

textile work, they are carried on under conditions which’ make it 
difficult for the learner to acquire the necessary knowledge in the works 
themselves, and .they can be learned more easily in instructional factories 
attached to schools. In this latter case, it must be remembered that 
practical training given in a school does not offer the student the oppor¬ 
tunity of accustoming himself to mill conditions and of acquiring experi¬ 
ence of mill management; though the greater facilities for learning more 
than compensate for this, these deficiencies fnust be made up for later. 
In the case of the second class of industries, the only training that can 
be given is mainly technological, consisting, for instance, of a course 
in industrial chemistry of a special type, together with some training in 
the handling of machinery and in the making of drawings. The student 
will require practical experience, but, from the nature of these industries, 
this need not be acquired at a very early stage in his career. A sugar- 
works manager or chemical manufacturer usually starts with a training 
in technological chemistry, and a less complete training, which he can 
acquire in a teaching institution, in mechanical engineering. He then 
goes as a chemist to a sugar factory or chemical works, and gradually 
familiarises himself with the general work of the factory, till he is quahfied 
for more responsible posts. He neither requires, nor as a rule obtains, 
any special manipulative skill. A master-tanner’s training is also very 
largely in a special branch of applied chemistry; but he requires some 
degree of practical experience of the industry, especially in the currier’s 
shop. But we must again emphasise the fact, that actual works experi¬ 
ence must be obtained at some stage or other in the student’s career, 
and this can only be given in a factory working under commercial condi¬ 
tions. A man who is acquiring a knowledge of factory management in 
a chemical works, a sugar mill, or a brewery may also be earning his 
living as a works chemist; but that does not affect the principle. We 
desire further to point out that in manipulative industries carried out 
on a comparatively small scale, as is mostly the case in India at present 
with tanneries, potteries, and glass works, it is impossible to provide 
what we consider the ideal form of education, ie., the properly controlled 
training of apprentices in the works, with theoretical classes attached. 
The small-scale glass works, which exist in India at present, produce 
only a limited range of inferior articles; a large modern glass works 
could not only provide for the systematic training of apprentices for all 
kinds of glass making and furnish the most effective basis possible for 
the future recruitment of the industry, but would also be in a far better 
position to resist foreign competition. The engineering industry is,, 
fortunately, on a different footing. But for most other manipulative 
industries, the only way in which practical training can at present be 
provided is by means of a small factory run on non-commercial lines— 
a method which is exceedingly costly. It may be necessary in certain 
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special cases to have recourse to it, but it is vastly inferior to the system- 
atised training which can be given to groups of apprentices in large 
works with provision for theoretical courses alongside. 

148. We have, therefore, to provide for 
Different training following classes of higher industrial 

training:— 

(1) Training for manipulative industries in works large enough to 
employ a number of apprentices, for whom theoretical 
teaching can be provided in class-rooms attached to the 
works. 

(2) Training, in certain special cases, for manipulative industries 
in technical schools, with workshops or instructional factories 
attached. This method would be adopted in cases where 
there were no works available ^n a large enough scale, or 
where, as in the case of the textile industries, the necessary 

. technical knowledge can be much more easily imparted out¬ 
side the mill. The extent of the equipment required for 
practical work would depend on the degree to which manipu¬ 
lative knowledge is required in the industry. This training 
must be followed by a period spent in a commercial factory, 
probably on a very low salary or as a pupil. 

(3) Technological training for non-manipulative industries, which 
would be given in a teaching institution, where a student 
would take courses in some special branch of technological 
chemistry, coupled with training in such subjects as mecha¬ 
nical or electrical engineering, which the particular branch 

. of technology selected by the student may indicate as neces¬ 
sary. Such a course of training will often of itself create a 
wage-earner ; but further experience is needed if the student 
wishes to rise in his profession. 

The distinctions laid down above must not be considered as entirely 
rigid. There will be cases on the border line, which may be dealt with 
in one class or another, as local or personal convenience may determine. 
It will be possible also in the case of class (2) to group together in one 
teaching institution the training or some part of the training required 
for industries practised on a small scale. 

In framing our proposals for a system of industrial training, therefore, 
we shall deal first with training in mechanical engineering, which is the 
most important need at present for India’s development, and for which, 
fortunately, the facilities are considerable. We shall treat this question 
in all its aspects, including therein our proposals for the training of arti¬ 
sans and foremen, as well as of engineers. We make no specific proposals 
in this chapter for establishing the instructional factories to which we 
have alluded, although remarks will be found on this subject in Chapter 
XIY. But the advisability of providing this form of training in the 
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case of any particular industry or province will depend on local circum¬ 
stances, and it will be for Departments of Industries to decide each case 
on its merits. We shall put forward our suggestions for training in 
technological chemistry, which we propose, should be given in certain 
existing collegiate institutions. These, as at present constituted, ar§ 
mainly concerned with training engineers and include facilities for a 
grounding in mechanical engineering, which will be sujB&cient for men of 
the class we have in view. We shall next explain our conclusions regard¬ 
ing the Victoria Jubilee Technical Institute, Bombay, which provides 
both technological and technical training ; and then, after putting 
forward our views on mining and metallurgical teaching, we shall discuss 
the measures required for the control and co-ordination of the various 
forms of industrial, technical and technological training, and for bringing 
our training institutigns into touch with employers of labour. 

149. We may now discuss the question of the instruction of artisans'' 
. for mechanical engineering. Looking forward 

rammg o ar isaos. ^ great industrial expansion 

in the immediate future, we think that the present arrangements for 
the training of artisans are totally inadequate, and that it is essential 
that steps should be taken as early as possible to provide a much better 
training for many more boys. We were much impressed by the great 
possibilities for training in mechanical engineering in the numerous 
large railway workshops, which are so distributed as to form convenient 
centres in almost every major province of India. Private engineering 
establishments on a large scale, though confined to a few important 
cities, are also'lsuitable for the same purpose. But the system for the 
apprenticeship of artisans pursued in these shops is at present rudi¬ 
mentary. The sons of employes are taken on at the request of their 
fathers and turned into the shops to pick up a knowledge of the trade 
as best they can. They are paid small wages to begin with, and the 
amount is gradually increased as they grow older and more useful. There 
is no regular apprenticeship, and hot infrequently the boys are tempted 
to leave long before they ought, by the offer of slightly higher wages 
outside. We point out elsewhere the risk of boys, who have received a 
little education, leaving their hereditary manual occupations for small 
clerical posts. The only remedy is to improve the social status and 
prospects of the skilled artisan. Though such a proposal has been 
supported by numerous, witnesses, we are opposed to any legislation 
designed to penalise the employment of indentured apprentices by. 
third parties ; and would leave the system of indenture on the same 
contractual basis as at present. We think, however, that much 
can be done to counteract the tendency among promising youths 
of the working classes to seek clerical occupation, by a more liberal 
treatment in respect of wages, the provision of opportunities for further 
education, and the institution of a better form of agreement. From 
the time a boy enters a workshop to learn a trade, he should be paid 
wages at least equivalent to what he would otherwise earn in the bazaar ; 
from which, in order to secure his regular attendance and to provide 



ici liitii iii go tliroiigli ii etiinpktts c;cHiri4o of imiiiitig, 
.mIiouIiI !h^ jikrt^cl to Im orotlii ovtoy ii[icnit!i n rortiiin iiiihhiiiIi of doforrod 
|»iiy ; lUid thin, undt*r Ilia iidiml ngmmwni, rfioidd only ho dno to litni oit 
l!n* rontfdotioti of ii njHT.ifiod jinriod of iwrxm^ widrh Hhtmhl iiritiidly Im 
iihoiit ih’o ymvH, Nighi tirhoolM hitv(* grovod hnm Mtirinwful in litdiii 
thiin olmnvliorts luid ovtni in Knglitnd tln‘y nn* IfOiding to hill out of fiivonr. 
It nlioidd ho fiH*ogniHt*d I hut, wlnni a boy tmn d«nH* a fair cnght hoiirn' 
ttork in tltn nhopM, ho in not fit fo profit by rlii:i.i in.it-rnrtion. Kvory 
approniiftn tlnn’c*for«% rihonld bt* givrii wit bin tin* idnip tionro. f‘Ifiiii*itlary 
tnrhidc'id ndnoiifion niutt‘d to tlio t ratio tlmt In* In Iriiming, and In* nlnndd 
bt* tiiitght drjiwiiig iind innnHuration, no thiii lin may ai Imiat bn abb* to 
lindnrnfiiitd a plitii amt \u»rk frtiiii it. In birgn inigtnroring t‘atitbli>4i-» 

wht*ri* tin* nniiibar of n[i|*rniitit*t*!-i tlin tn^pniait tln*rf< 
nlionbl bn a apnoiid oHinor to Htiporvtin fbinn itiul nrn tbiif. in rimb nlniji 
limy art* propnrly iinjiloytal. SnprrviMioii of iliia nort laHiill morn ma'oa* 
-airv in tin* vnm of iipprtntfima mid ptipilH itndnr friitiiii^ for poala of 
for*‘iiii‘ii iiinl oiigiiioiH* oHirta’a, regarding wboin wr fiiivn jirojtoaiilrt 
ill tlio following paragrajdia. In Honn^ inatannoM, fbt* morn itilnlligniii 
and liiidiifioiiM appmnlb*na will nnrtitbdy d<*airt‘ to iirt|iitrn a worbing 
I%iif>wl«*dgn of Kngltaln wbinli will tniidiln tbnin U* ruiiiniuninafn iintm. 
frnidy with tbnir Hn|H*rior olIit‘nrM nnd will givt^ flimn annn.-ia to ranirni^a ol 
itiforiiiiititm dfninti tti worbmnii nnabb* to r<*ini and wrift* tbal liingniign, 
It t:'S Old) for fniinliing (»f thia kind, wbnii flui*r l.i a tlrmnnd for d mid 
if !»<• jii'tivitlftl b)’ otbnr niaaii.i, tlsat^ nvi-ning rlar.-U‘.4 :.lH»ub! In* 
nn<n^|itrd n * a nirfhtnl td inipaiiing iiiritnai ion to iipprniit inna. 

Hi I'at I‘in wbn’lt \\ n hii\ «• propo. rd alnn-i* prov ii Inn for t bn id f finlinnni! 
of tf*iir!iifig I’liirainM l«i a idnid** largo abop d'ln*rn mny. Iioiun’or, bn ra;a‘M 

ttorkig iioiit' of h largo niiotigli in itanlf lo form fhn bitri:^ of nit 
rflut*afionitl iiiiit, n.^ini liitlltrtniifly rlonn fo||tdJn*r to form « gi’niip ; and 
linng wn tliiiik, tnitnlitii|f nlawnn may bn provbbnl in a rfimtnon nrlttml 
ronvniiitmtly for itpfirniit4fn*a nldondiiig Ifn* dillVnati 4Vf>rtcn, 
and rontrollnd by ii oominiltnn on whinlt tlin |li‘pitrfmnttf. «if Iinlnatrinii 
iiiid tin* vitriotiH nmpbtynfM may bn rnprnntmfnt!, \Xv tltink flnit tlua 
ay:'.tnm might, wlmn nni’nimiry* bn nxtnndnd to mnnk tbn naan of iipprtnn 
tu‘»‘ fornnmn and imgiiinnra. 

Ralsini tilt stitws «f 
trttwni* 

loU. \\‘t‘ rnnnivn(l many nc.mplninfr. rigartling tbn nn.'.tradiunn:a iiiid 

iiinllirtniiny of Indian bdainr, dnff'nta uhinln 
ro far nn tbny arint* from n low atandiird of 
cmnifort, wn Inivn dnitll with morn ftdiy in 

t1iiiptt‘r XVL li bi doubtful if aiiHininni indimnniinitii in tlin wiiy of 
pay an* yt*i bnld out- to mini to Iinnotin^ rnidly lirnknlimn iirlJMiiitn, To 
rncinno' fiin difT<*rnnnn btdwntm Ilia pay of llin nldllcid workiitiin mid tfia 
loroniiiit and no Immm tin* nonk of nupnrviidtitn tk in nnnn»iiiry grnnkly fo 
iiiijircivn nok only ilin akilb bnt idao klm proiipnnta of tbn workmam and 
tf*iinli liini to rngiird himnnlf im li mninbcT of a nkillnd mid rniipnntt*tl bodyt 
All? inniifiii fif riiwtng tlui rinlf-rnHpont mid Horial nkiikiw of tlw iirkiiati 
will Imiinliki in tlio long run, klm ninployor no hm kttmi kb« oitiploytitL 



151. Above tHe skilled workman is the maistry, or foreman, and the 
provision for training such men is hopelessly 

' insufl&cient. We were forcibly struck, when 
visiting the large railway and private workshops: 

throughout India, with the almost complete absence of Indians from the 
ranks of foremen and chargemen—the non-commissioned oflicers of 
the great army of engineering artisans. At present these posts are 
filled almost entirely by men imported from abroad. The railway 
companies are endeavouring to supply this deficiency by training 
European and Anglo-Indian youths, the sons of their own employes as 
a rule^ and with fair prospects of success. The eflect on industries- 
generally of the absence of men of this type is clear from opinions which 
have been expressed to us regarding the comparatively low state of 
efficiency of the plant in many factories which do not employ a high 
proportion of imported men on their subordinate staff. The continuance 
of conditions which force.the industrialists of the country to import so 
many of their subordinate supervising staff is clearly most undesirable. 
They form a serious handicap to progress and militate against the ideal 
of an industrially self-sufficing India. Many men brought from foreign 
countries are found unsuitable on their arrival here ; others take a dislike' 
to the country or develope indifferent health, and are generally a source of 
anxiety to those responsible for bringing them out. It is common know¬ 
ledge that no small proportion of the men so imported have to be repat¬ 
riated at great expense to their employers. Mechanics, as a class, are 
unwilling to leave their home countries to accept service in India, and 
the prospect is rather remote of suitable men being available for the 
new industries which we hope to see started. To meet this most pressing 
need, every effort should be made to create a class of Indian foremen 
and chargemen. A difficulty arises in this country from the fact that the 
educational attainments of the artisans are too low to fit them for such 
posts, while the stipends and the prospects offered are not of a nature 
to induce the better educated classes to spend a number of years as 
workmen, though this is the only way for them to acquire the practical 
experience which is essential, if they are to be in immediate charge of 
specialised sections of a workshop or factory. The attempts at com¬ 
promise, which are now under trial in. several technical institutes and 
schools, are not likely to meet with success, even when, as in some 
cases, the course of instruction is followed up by a few months in a 
factory or engineering works. Instructional courses do not familiarise 
the students with practical shop conditions, with their long hours and 
strenuous life and the demands which they make on the resourcefulness 
and intelligence of the supervising staff, nor do they enable them to 
discover whether such a life is one which they are physically able to 
stand or care to accept as a permanent occupation. Further, the students 
look on their few months’ training under shop conditions as a test to 
be passed and put behind them, rather than as an earnest of the employ¬ 
ment awaiting them after trainmg, and the arrangements for the training 
of students in the shops do not, it would seem, really bring them into 



cluHe eontoot wit!i the priiiciyioa underlying conuuerciiil cnigiiuH3rIng work. 
Thane dcdecte have luMni rocognined to Boineextenfcj and attarnpte to rerntniy 
tliani are now being worked out in the engintjering bcHooIh at Luekiiow, 
jJankipc^re anti Nagpur, in theae Hehooln, the idea in to gi¥e an all-round 
traiiiing in tlie variouH engineering iradt'a, HiimdianetHiHly with iimirue- 
tioii in drawing and in tlie eletneniary prineiplt^H ot muenta^ whieh lind 
application in mechanical engineering. After a courne of thin kiini 
extending over a pcsriod of three yearn, the pupiln arc? tlrafted into the 
mechanical worknlmpH, wluu’c it in inttadcd that tliey Hhould Hpt*cialkit* 
in Home partkmlar deparimimt, in ihi‘, ln>pi3 tliai, if iln^y apply ilumiHclvtM 
diligently to the accpiiHition of pnu’.thal exp(‘rieuce, tln^y will in a fc\vycHi\‘i 
Inaonus capable of being (airuHied with HUpinwhiory work, 'lliene 
attempts to combim^ teacliing with workslmp practice iim ludi, bowewer, 
in acnord witli the idem supported by the balance of c^piiiion among 
meclmnical cngineerH all t^ver the worlcl, that the technical scimol c*mir«t‘s 
Blmuld not precede workshop training. It m importirfit to remember 
that ilicoreihud training in dotddy valuable when given to a Hiudtsnt who 
ban in Im mind a defmite picture of the cdiulithum under whieh it will 
be applied. 1’he result of our eiuiuirieu <ionvim*.eH us tliat the name 
system hi <3(|ually suitable under Indian conditions, and we describe ir. 
tlie next paragraph the lines on wliich it shouhl i)e worked. 

loik Railway workHlic^pH are, an we have Htate<h in matiy c'.ioe*.' 
already rc(u*iving Kun^ptmn and Anglo Indian 

Thi tralfilwi of fortmiii : ai)on*nttt’.<*;'4, to wluim some degree of iec*.hni(*ai 
prof^Mls of tho 0oiiimli<« i* ■ • • ■ ot u i'* i r iv trauung is given with tln^ oojt^cn. oi eiiahlmg 

tliem to obtaun posln an foremen, or, in special 
<‘aBeB, even higher appointments. Tlien* is, however, a noteworthy 
absence of provision for the mitldlemlass Indian. We consiiler it ol 
great importaiusci that the conditioim of training should bo such as the 
eduemted Indian youth will coniiiilef eoiiMiHtiuii with his iense of siilf“ 
respimt; for if this is not satisfied, we shidl be depriving ourselvei qI a 
most pnuniHing field of recruitment*. arrangementH made for fndian 
a^ppreniices are at pressent inadeifuaie ; and the stipendH paid them 
during the period of training and the salariiNH offend on its completion 
are V(*ry much lower thandlie eorri^siamding amountH in the cane of 
Kun^peans and Angh>-lndianH, a fa t whieh is largely reaponsibhi fm* the 
failurtt of the better educiRetl Imliaiwto taki*. iidvaiiiage of tlmse. coums. 
As regaids galarien, w^e. coriMider tlia.! the principle must be adliered to 
that eciual profi(*ienc*y should be cspially remuiierateth Ihie inequality 
of stipends m to some extent juntified by the diffenuaai in ilie standard 
of living betweeti Kuropeatw and Anglodiuliaiw on the one hand aiul 
some claBses of Indians on the other, thougfi the stipends at present 
offered to Indiaim amimie too low a cost of livitig to meet tlui case, of tlu^ 
educated middle classes^ We think the difficulty might be g<»t ovn^r 
by allowing free board and lodging to all Europeans ami Anglodndians, 
and to iucli IndianH as prefer it. To other Indians, a stipimd to cover 
board expeuim based on the standard of livitig of the tniddb oksses 
should be given. Appronticci of all kinds should receive a monthly 

119 



sum over and above the expenses of their board and lodging, depending 
on the length of time they have worked and on their efficiency in the 
shops. We consider that every effort should be made to develops the 
training facilities existing in these shops, grants being given from Govern¬ 
ment funds for the establishment of technical classes, together with 
hostel accommodation and such other amenities as are necessary to 
attract educated Indian youths of the middle class. The precise allot¬ 
ment between Government and the Railways of the extra expenditure 
entailed will require further consideration. With the technical school 
alongside the workshop, it becomes possible to provide an almost ideal 
course of training. Almost equal possibihties for training can be made 
available in a few of the larger private workshops, and we do not doubt 
that the managements of these would welcome the provision of similar 
arrangements for the technical training of their employes. In discussing 
the question of training industrial artisans, we have suggested the 
adoption of an apprenticeship system, and we think that a precisely 
similar system should apply to the more advanced class of students 
with which we are now dealing. The regulations for the admission of 
apprentices and for the working of the system generally should secure 
the admission of a proper proportion of Indians and the fair and equal 
treatment of all classes in their course of training, while upholding the 
authority of the workshops management to the fullest extent. The 
indentures should he for a period of four or five years, and, as we have 
said already, the apprentices should be paid wages. Apprentices of 
this class should start work usually between 16 and 18 years of age. 
If they enter the workshops at too early an age, their physique will 
be insufficiently developed to stand the stress and their previous oppor¬ 
tunities for ohtainiiig the necessary education will he unduly restricted. 

An example of a scheme of this type, worked out by officers of the 
East Indian Railway Company, will be found as Appendix N. 

The Training of Mechanical Engineers, 

163. Th§re are four engineering colleges in India which provide the ' 
training required by recruits for the Public 

Pyltlie Works Depaviment Works Department. The largest is at Roorkee 

^^Roorkee! United Provinces, where it was originally 
established in 1847 to train the engineers and 

upper subordinates who were required in rapidly increasing numbers 
on the extensive system of public works, and particularly the irrigation 
canals, that were started soon after the province came under British 
i*ule. 

At an even earlier date (1794) a school for surveyors was started in 
Madras which ultimately developed into an 

® engineering college in 1857.. Thirty years 
later it underwent extensive reorganisation and its Kstaff was greatly 
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strengthened. Little, if any differentiation is made between the training' 
given to civil and to mechanical engineers. Quite recently, an electrical 
course has been instituted and a Professor of Electrical Engineering 
added to the staff. 

The Sibpux Engineering College developed from University courses 
in engineering, which were started in 1858 by 

SIbpur. Public Works Department and handed, 
over in 1860 to the Presidency College. In 1880 this engineering branch 
was constituted a separate college and transferred to Sibpur wheri 
it has since remained. The growth of modern industries in Bengal has 
greatly influenced its development, and the courses of instruction now 
provided are of a more general character than would be essential, if only 
the requirements of the Public Works Department had to be met. 

The College of Engineering, Poona, started in 1854 as the Poona 
Engineering class and Mechanical School. In 

Poona. jl^g00 ^ afiS-liated to the University of 
Bombay and styled the Poona Civil Engineering College. Later, in 
1879, classes in agriculture and forestry were ^dded, and in 1880 the 
name was changed to The College of Science.” In 1907 the agri¬ 
culture classes were removed ; in 1911 the courses leading to the degree 
of B.Sc. were transferred to the new science institute in Bombay, and 
the name was again changed to that which it now bears. At the present 
time the courses of instruction lead up to the University examinations 
for the degree of B.E. (Civil) and B.E. (Mechanical). There are also 
classes for Public Works Department sub-overseers, mechanical appren¬ 
tices and electrical apprentices. 

There are also a number of less important schools of engineering 
training chiefly for the Public Works Department, but including in their 
courses some instruction in mechanical engineering. 

154. In the past, the education of engineers has been too much 
influenced by the immediate requirements 

Works Department, witkoiit 
regard to the future or to those other interests 

in India which can be handled only by engineers. The higher branches 
of the engineering services in this country absorb but a very small pro- 
portion of the engineering students who pass through the colleges, and 
the rest enter the upper subordinate ranks or find private employment 
of a not very remunerative character. The greater part of the work 
done in each college is the training of upper subordinates, lower 
subordinates, surveyors and draftsmen. Students join ^the college 
classes in the hope of getting appointments as Assistant Engineers ; 
but, failing these, they consider that they have a better chance as 
upper subordinates, if they have passed out of the colleges as engineer 
students and not as upper subordinate students. 

In the four principal colleges, increasing attention has in recent 
years, been paid to the provision of instruction in mechanical and electrical 
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€ngineering ; but tie measures adopted are inadequate and are .conceived 
on altogether too narrow lines to ‘meet the needs, present and prospec¬ 
tive, of a rapidly expanding industrial system. Indian civil engineers 
have done well in the Public Works Department and have established 
their claims to promotion to the highest ranks of the service ; but in 
mechanical engineering which, outside the railway workshops, is mainly 
carried on by private enterprise, we find that, in the absence of a proper 
system of training, they have seldom attained to positions of im¬ 
portance or responsibility. In practically all the engineering workshops 
which we have visited, we found the same state of affairs existing with 
regard to the superior staff as we had seen in the case of foremen. The 
former, whether assistants or managers, were men who had been trained 
as mechanical engineers in Great Britain. 

It is only in recent years that the Government engineering colleges 
have recognised that they ought to be something more than mere appan- 

. ages of the Public Works Department; but so far, the attempts made 
to train students for careers other than those offered by service under 
Government, District Bpards or Municipalities, have taken the form of 
alternative or additional courses of instruction, and until quite recently 
•no radical reforms have been contemplated, much less introduced. 

155. Especially since the outbreak of war, various causes have at- 
tracted public attention in an increasing degree 

^nSrtfSMevelopirw^ predominant importance which mechan¬ 
ical engineering is now beginning to assume 

in this country. The establishment of the manufacture of steel on firm 
basis of commercial success brought into sight the possibility of further 
developments on a scale never before contemplated. It has not only 
encouraged English firms to consider the formation of branches of their 
own specialised industries in India after the war, but has given oppor¬ 
tunities to Indian capitalists to take in hand schemes for various forms 
of engineering and metal manufacturing work. The production of zinc 
and copper from Indian ores has recently come within measurable distance, 
of actual accomplishment, and has still further increased the scope of 
possible enterprise. The experience of the war itself has been responsible 
for a new attitude on the part both of Government and of leading indus¬ 
trialists. They realise that it is necessary to create in India the manu¬ 
factures that are indispensable for industrial self-sufficiency and for 
national defence, and that it is no longer possible to rely on free importa¬ 
tion of essential articles in time of war. We think it not out of place 
to observe here that the existence of this Commission and the- discussions 
which ’have from time to time arisen out of the evidence given before it, 
together with the creation of the Munitions Board, itself a develop¬ 
ment of the Commission, have helped in the above direction. Einally, 
the attention of the educated public, and in particular of the large indus¬ 
trial employers, has been drawn to the inconveniences and dangers that 
arise from the entire dependence of India on imporled personnel for 
the supervision of engineering industries. 
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150, Tlie education and training of engineers was the subject of an 
enquiry by a cotumittee appointed by the 

Cnrfind S^®TT”i***^** Council of the InBf.itution of Civil Engineers 
chtnical @n'giii@rrs. 1903, on which comtnittee all tlie important 

engineering Boch^ties were rei)res(mi.ed. Their 
n‘|)ort, which was published in 1905, otnbodics the collective experience 
of emgineers belonging to*practicalIy every branch of tlie profession, 
luu! though in many respeef-B the couditions in India are difTerout from 
tlmse provailiiig in the TTnit.ed Kingdom, (vuiaiu fundamental conchi- 
sioiui %vere rea(die,d which are entirely Hup|)(n’ted by tbe facl.s placed 
bednre us in evidence l)y leading eugitHuu‘H and industrial emjdoycrB, 
luid should be adopi.ed in thin (unmtry. In sulmiit-ting tlieir recommenda- 
ticHiB, t-lio (;ommit,t(‘.o prefaced ilnuii by the statetnent that they wore 
unanittions in their opinion that engimuwing training must include 
Hcweral yearn of practie.al work as well as a proper academic training. 
They considered :™ 

** (1) TlifU th« average boy iliould leave Bobool when ha ia about 17 years of age ; 
that jmu?h depends upon the development of individual boys, but tho minimum ago 
ihould be 10 and the maiimum 18 years. 

(2) .^That the praotieal training should be divided into two parts, and that the pre¬ 
lim inar^ stage of praetieal training should consist in all cases of at least a year spent in 
inetdianioal engineering workshops. 

(Z) That dtiring work«hop training, boys should keej> regular working hours and 
ihould be treated as ordinary appremtioes, be subject to discipline and ])ai<l wages. 

(4) 'Chat nothing shotild be done in the form of evening study whmh would impose 
utur-eesHary Htrain upon the bcw^. 

(5) as a inih^ it is inxderable to to a teelinical college on i.he eomple- 
titm of the introduel.ery workshop cumrse ; but that, in I ht' case of hoys infxuuled to become 
met'hanieal (uigiiHMsrM, it may h<i advantageous to taunffh^te ih<^ praetieal training before 
tudering (,he et)llege ; lad» in such eases it lawomt'S important that simultaneoiis education 
iluring practical training fihould be iocured. Otherwise^ the hoys wotdtl lose sciriously 
^hiring four five yearii^ Muwpmwion of Bystematie study, and would he at a disad¬ 
vantage on entering the eolli^ge.' ^ 

(Cl) That for the avcirage itudent, the period of college study ihould be at least three 
yearft. 

(7) That at least three to four y«wi should be spent in pracstlcal training, inoluiivo of 
the introductory workshop oouwo previously mentioned.” 

157* Wo arc aware that tlim cpieBtiou bas been clisciwHcd on otlier 
oc,caHionB, at tinu^B wiib ila^ Bam<^, at oi.lierB witli Bomc^.wliat dilTereat, 
rcniull.H ; but a Htudy th(W< dmcuiBBioim ban led iih to tlu^ belief that the 
above-((U(di(Ml c(m(*.luHionH may btirly be i.akcm not only ub the numt 
autlioritative i^xpimsioti of Brii.iHh engint'.erin*^ (Opinion at tlu^ tiiue, 
but iiB Btill rc^|)reBcuitirby t.lu^ g;enc.ral viewn of tlu^ predt^naion. 5'b(^ meihodH 
pursued in tluB country, liowcwer, dilTer wicb^Jy from tbe HyBimn Bugg(‘.Bted 
almve. The age of boys wlam tla^y join an engineering college in India is 
from two to three yearn higher than that recommended. Most, if not 
all, of tbe^ eolh^,g(‘n preacadlje a period of training in workabopB after the 
completion of tbe tbeoiadiicail courseB, just as we have seen in the case 
of institutions giving a low(^a type of training ; but even this peri()d is 
much too short to be of practical value to mcwdianical cngiiWMun no 
attempt is made to subject the Btudents to regular worksbofy diBcdpline, 
and they arc not compelled to attend tbe full working hours* They go 
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from shop to shop makin;^^ notes aucl Hketeh<*H, and wateli otlierH at 
work, but, as a rule, do nothing tlieruHelveH. Tliis (‘cjurae, sueh m if 
is, broadens the outlook of Btudtmts wlu» are intendin‘4 to biHunue civi! 
engiutauvs ; but it is worse than uselt^ss as an i!utiatit)u i!ito iln^ rnetdiiuii- 
cal side of the eu|^^ineering profession. 

It has been objected that educated Indiaiis will he unwillin^'j to submit 
to the (sarly hours and hard eomlitions oT workslmp frainitun This 
may, no doubt have, beentluHaise in the past, l>ut ilien^ are now munenms 
signs of a marked (duuige in seniinumt, luid we hud c*onfi<teut. that., if 
facilities are provided, increasing use will be made of them. There are 

dittioultios in the way, we admit; but they are imt great m is cd’ten 
supposed, and can be overcome* 

158. There is, thus, as we liave seen, a very <lecidetl etmsensus of 
opinion among practical men tlmt ilm iileal 

Proposals of the Commls- m{g,(H)d of training m(‘chani<‘al (rngintau’s is to 

cal onginoers. comhme workshop pracdie.e and teednucml 
instruction as cdosidy as possibhn To attain 

this end in India th(% workslmp lias heem importiMl into tlui taillege, !ml 
the resulis have not been altog<dJi(U satisfiu’toiT. dIuuitmoMphcre <»f 
the workshop cannot be obtained in the Kcduad, and tln^ impfuianee nf^ 
this is so great that wci are convinced that mechanical engineers must 
be trained in ih(^ workshops, receiving supplementary clans iigitruf’lion 
in technical schools alongside, whicli sfuntld, of tsmrseg be of a nmri* 
advanced nature than that which would be prtivided for foremen. Tliat 
is to say, the mechanical engitieer, by whiedi term we mean the man who 
in after-life will be respmmilile for the design and construction of 
machinery and Htruciural iron work of (^very kind, should be trained in 
a way analogous to that prescsrilKsl for tln^ mcanbers of the lalaiuring 
elasBes who will bec()me ariisauH, ami ilm boys of a idglicr HiadaJ 
grade and witli a better gcTneral culucat iou who aspire to Ihsshuc fiO'cimni : 
but luushould start ifi th<5 workshop somewhat older atid after a more 
prol(mg(sl giuu'.rad educaiaom In (Jie facdory, he slmitld he regarded 
as a workman and tnaabul us anclp am! paid wages which shotilfl 
reprtw.nt the market value of the work tni does ; but he idnndd nut 
spend the whole of Iub time in the worksluipH. Roughly, the limespeni 
in the tecluueal classes shoubi be eciual to cme-tliird of the tola! 
working hours of the shops, but wlietlier tliis be so many lioitrs a diiv 
or so many days a week matters litdle and may t)e arraiigiHl t:o suit lycal 
circumstances. The main idea undcudying our (umception of the proper 
method of training mechanical engiimnrs is tints a fundamental modi» 
fication of the current practice in India; the chief Irainiug-gruund 
should be the workshop, though the clasH-room is also indmpensafde. 

159. After the period of apiwenf-iccMhip is compbdieb and f.liis Hiimtifi 
not he less than four years and may usual!\ 
with ad van! age he five, tlmse apprenf ku-i 
who desire to specialk^ slundd be provided fm 
in one or more of the exisfing engineering 

colleges, where advanced courstfs of iuHfrmd.iori will hi* giveti^’ii such* 

Purther training of me- 
chankal angineers In sptcial 

sullacts. 
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subjects as applied mecbanics, electrical engineering, tlie physical sciences, 
hydraulics, the strength and properties of materials, and heat engines. 
It should be recognised that these students are adults seeking to gain 
knowledge for a very special purpose, and they should not be treated as 
undergraduates and forced to go through a rigidly prescribed course of 
instruction, such as is now provided in the engineering colleges of Univer¬ 
sity rank. Our general idea is that colleges of this status should be made 
accessible to advanced students who wish to take special, instead of com¬ 
plete, University degree courses.'^ 

We have not specifically referred to the training of electrical engineers 
because electrical manufactures have not yet been started in India, 
and there is only scope for the employment of men to do simple repair 
work, to take charge of the running of electrical machinery, and to 
manage and control hydro-electric and steam-operated stations. The men 
required for these three classes of work will be provided by the foregoing 
proposals for the training of the various grades required in mechanical 
engineering. They'will have to acquire, in addition, special experience 
in electrical matters, but, till this branch of engineering is developed 
on the constructional side and the manufacture of electrical machinery 
taken in hand, the managers of electrical undertakings must train their 
own' men, making such use as they can of the special facilities offered 
for instruction at the engineering colleges and the Indian Institute of 
Science. 

Technological Training. 

160. It will be necessary in the immediate future for Government 
to consider the more general question of the 

Expansion 0? engineering to be played by the existing engineering 
colleges colleges and the Universities, in providing for the 

increasing need in India for scientific, technical 
and technological training. We feel convinced that, as the develop¬ 
ment of the country proceeds, the number of students will increase and 
that, in consequence, at no distant date it will be found desirable to 
abolish the school departments of these colleges and to make provision 
for the education of subordinates in separate institutions, which, not 
being of University rank, will be placed under the control of the Directors 
of Industries. It is urgently necessary to prepare for a higher technolo¬ 
gical training, which will provide the means whereby the physical science 
students of the colleges affiliated to the Universities may learn to apply 
their knowledge to industrial uses. The simplest way of meeting this 
demand would be to expand the engineering colleges into technological 
institutes by the creation of new departments. At present they are 
chiefly occupied with the training of civil engineers. We have just 
recommended that they should make provision for the higher technical 
instruction of mechanical and electrical engineers, and we anticipate that 
industrial expansion will justify the starting of departments of general 
technological chemistry, which, in each college and teaching University 
will specialise to the extent necessary to meet at'any rate the more pro- 



minent local needs. We regard it as certain that public opinion mil 
demand that these colleges shall be connected with the local Universities 
and that the students shall be able to obtain University degrees. To 
this we think no serious objection can be raised, provided that the terms 
of association leave the colleges free to frame their own courses ol 
study, reserving to the Senates of the Universities the right to prescribe 
which shall be selected as qualifying a student to enter for a University 
degree. The internal administration^ of the colleges should be con¬ 
trolled by a Board or Council, the members of which might be 
nominated by the Department of Industries, the University, and 
public bodies representing employers. This Council should have the 
privilege of delegating a certain number of its members to represent it 
on the Senate. 

161, Up to this point our recommendations regarding industrial 
and technical education are such as should be 

^*”leges^oreshado^ ^7 provincial Governments; but, 
we think, it will be necessary ultimately, if not 

in the immediate future, to provide India with educational institutions 
of a more advanced character, which no single province could support or 
fill with students, yet which each province will need to a greater or less 
extent. For some time to come the demand for this higher training can 
best be met by the provision of scholarships to enable students to proceed 
abroad, but, as soon as our foregoing recommendations have had time 
to develope their full effect, it would be advisable to proceed further 
and establish imperial colleges of the very highest grade. Two at least 
would be needed^ staffed with specialists of high reputation who must 
be provided with adequate equipment for both teaching and research 
work. One of these collegea should cover every branch of engineering, 
while the other should be devoted mainly to metallurgy and mineral tech¬ 
nology, the developments of which are certain to be on a very extensive 
scale. Provincial colleges can only hope to secure the services of good, 
all-round men who would be employed mainly in teaching work ; but, if 
the ideal of a self-sufficing India is to be completely carried out, 
specialisation must be provided for, and this can only be achieved in 
colleges with a large number of advanced students. We can hardly 
hope to. serve any useful purpose by pursuing this idea further. Details will 
depend upon the actual state of things at the time when it becomes neces¬ 
sary to mature a scheme. We, therefore, refrain from elaborating any 
proposals of this nature and content ourselves with suggesting that they 
should always be kept in sight as the goal. 

162. Before leaving the question of higher training we desire to 
. . ^ . advert to one important matter. We consider 

Scieiitiflc^an^_^^ec nicaS India suffers from the general absence of 

organisations similar to the great scientific and 
technical societies which have in many countries done so much to promote * 
the professional education of their younger members. We have already 
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Ita-dt occasion to refer to an instance of tlie work of tke Englisk Institution 
of Civil Engineers in tMs direction, and we think that it would be greatly 
“bo the advantage of Indian engineers if a representative society were 
Bta^rted. Our views on the subject, which we regard as one essentially 
for private initiation, are explained in detail in Appendix H, and here 
We need only add that we m no sense limit our suggestion to engineering. 
'WTi.enever the number of specialists in any branch of science or profes¬ 
sional activity is sufficient to enable them to form an association to 
promote its development in India, their action in this respect should 
be supported in every reasonable way by the State. 

The Victoria Jubilee Technical Institute, Bombay. 

163. Eeference has already been made to the starting of the Victoria 
Jubilee Technical Institute in Bombay. During 

iracerin*^**classes^"to recent years it has developed a somewhat 
”mefit^worifshop training!" polytechnic character, and now provides courses 

of instruction in (1) mechanical engineering, 
(2) electrical engineering, (3) textile manufactures, (4) applied chemistry, 
a.3ad. (5) plumbing and sanitary engineering. Most of the witnesses who 
bave come before us with experience as employers of its students have 
spoken well of them ; but, so far as the training in mechanical engineering 
is eoncerned, ex-students are nearly all employed in subordinate capacities, 
anadL there is little probability that many of them will rise to high posi¬ 
tions. The courses of instruction extend over four years, of which the 
last six months have to be spent on practical work. Enquiries made of 
tlie managers of workshops and factoriejs in which these students received 
tliis part of their training did not convince us that the arrangements 
were of a satisfactory character. Moreover, the time allowed for prac¬ 
tical training is too short. In view of the conclusions we have reached 
regarding the training of mechanical engineers, we cannot regard the 
work done in the Institute for this class of students as satisfactory. 
Ixistead, however, of abolishing these classes, it would be preferable for 
tlie Institute to associate itself more closely with the local engineering 
indLiistries carried on in Bombay ; and it should not be difficult to frame 
a scheme ®whereby the Institute, in its new location at Matunga, will 
axxpplcment the workshop training of apprentices from the railway and 
oblier workshops, thus performing locally the function of the technical 
olstsses which we have recommended in the case of the larger workshops. 
To a large extent, the popularity of the mechanical engineering classes 
is due to the law which prevails in certain provinces compelling owners of 
steam plants to place their boilers in charge of certificated men. If the 
siigg^stion which we make elsewhere that this law should be abolishedds 
oarried into effect, there will be undoubtedly less demand for instruc- 
tiion of the kind necessary to pass the specifiied Government examina- 
i/ioxi. On the other hand, we hope that the forthcoming expansion 
of mechanical engineering will more than replace the loss of this 
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artificial demand for wliat can 0!ily lie dcHcrilKxI m a very imperfect 
traiTiing. 

Thaso rernarkB do not ai)ply to i.lu*. i.e<’.luu>Iogie4il <H)urHc^.s wliieh 
include (1) eexiilc manufai’turcHj (2) applied 

Technological courses: two cluunintryj and*(»1) plumbing and sanitary 
years practical course re** «* * 

commendiecl. (mgnua3nng. In thcHc mstancMNs, \vi\ a,pprnvc 
of tlie existing arrang(*ment.H wlierel^y the 

students receive a preliminary training ladore ettiharking upoii pnic(i<*a\ 
work. In this view we are largely influcmced by tlu^ fach thiii tlu^ classeH 
are conducted throughout on lines as nearly resembling actual <»ommi‘rciaI 
practice as is possible in any teaching inKiitution. 

The spinning mill or the weaving hIuhI is tiot an appropriate place 
in which to give instnu'.tion in textile nuuduinism, and practic?e in tlu% 
working of the machines can be m<»re (‘aaily Jirrangcul in a spcHually- 
equipped slicd, wh(‘.r(‘. a grcuit va.ri(‘ty of single units is a.vailable. Know¬ 
ledge aaul expen-ience^ of this kind (am b(‘. gaimal inuch mort^ rapidly in 
the Institute than under pra.(’,tica,l working cotulif.ions in a milb and 
th(3rc is no doubt that the youiig man wlui aspirt^.s to b(HU)m(^ a t<‘.xiile, 
maimfactur(3r, (am beast begin by going tlirough ours or both ed the^ 
spccialiBeal e^ourHe^s of instrue.tiem provided by the*. Iiistitutea Similarly 
a preliminary knowleulge of eheieustry is easHtmiial to a,ny om^ wlio in¬ 
tends to apply Buck ktiowhaige to miuuifaehuring prejceasseas, amd tlu^ 
laboratory rather than the chemical works is tlie place in wliieh i\m 
training should begin. 

In regard to plumbing and sanitary emgiueering, most of the^ prac4ii» 
cal work consistB of fitting up liuilelings in acamrelance^ witli pre^pared 
plans, and before a young man can be semt out to do Huch work, !m 
rcepiircH considenable skill in manipulating the materials eunpIoyeHl, and 
some general knowle^dge of the mmvvM which bema upon sanitary emgi- 
nccring. It is also neatesHary that he should be^ able to prepares plarm 
and e^Hiimaie^H, and, without doubt, a knowhulge of thewi matteu’s and 
the reqiuHite degree of craftHuumHlup can be attaimul most readily in 
organised schools. 

165, We therefore cousider that in respect of these tecluiological 
courseB, no changes are necossary; but we thiidc tliat the twitning in 
the Institute Bhould bo followeal by two ycuirs spemt cm pracdic.ai work, 
before the full diploma can be obtaiueHb The Htudemts Hhould be ap- 
prcntic(M,l on heaving the Institutes, and the^.y should bc^ givem deTmite 
emiployment and paid a living wage. Tluu'e will, no doubt, be^ ditliculty 
at first in finding places for them. Kmployers of labour in this country 
have rcaliseMl only to a limited e'.xtent that it is inenrnbent upon them 
to provide facilities for trainiSg ilu‘ rising gemeu’ation. To eumvinco 
them propaganda work will, at the outset, be neec^ssary. ITere^ arc 
fortunately many Government workshops to Hv,t an eexamph^ and it 
should not be difficult to induce the owners and managers of privaten 
undertakings to follow suit. 
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Mining and Metallurgical Education. 

166, Mining education in India occupies, as we shall explain below^ 
a somewhat peculiar position. Two systems 

Mining education : existing teacMng, applied to very similar material, 

are going on side by side, and there is a large 
concentration of mining employment on a single area—the principal 
coal field—while other forms of mining are scattered over the whole 
of India, and differ widely in character. For these reasons we have 
thought it necessary to discuss the subject in detail. 

By far the largest demand for mining engineers and trained sub¬ 
ordinates comes from the coal fields situated in the provinces of Bengal 
and Bihar and Orissa. The forms of mining in other parts of India 
are often only mere quarrying or, where actual mining is practised, 
are either so highly specialised as-to necessitate a practical training 
which cannot be given in India, or are only on a small scale. It. is 
clear, then, that for a long time to come, India must look for mining 
education to an institution or institutions based on the requirements of 
the Bengal coal field. 

The provision at present made for mining education comprises— 
(1) courses at the Sibpur College, (2) evening 

(a) Sibpur college courses, on the coal field. The senior Sibpur 
course is one of two years, which follows a preliminary two years’ train¬ 
ing leading up to the examination for sub-overseers. The students 
are trained in mine surveying, electricity, colliery mechanics, mining 
and chenodstry, and are taken into camp on the coal field for six weeks 
in the cold weather.' At, the end of this course they obtain a diploma, 
after passing an examination. Eecently, however, the Government of 
India have approved of the reduction of the two years’ mining course 
to a single year, conditionally on the students who take up the course 
having previously passed the overseers’ exanaination and spending at 
least eight weeks in a colliery during the college vacation. A prepara¬ 
tory course of one year is also being provided. Under the previous 
conditions it was not easy for students from other provinces than Bengal 
to obtain admission, though it is only fair to add that very few attempted 
to do so. Accommodation was limited, and the Local Government 
stipulated that no qualified Bengali student should be excluded. The 
necessity for passing the sub-overseers’ test before entry was also a 
dijBSculty in the case of students from certain provinces, where training 
of this class was given only to a very limited extent. These obstacles 
have now, it is claimed; to some extent been overcome, and there are 
at present (1918) five outside students taking the course. For some 
years past, the removal of Sibpur College has been under contem¬ 
plation, and Government has been reluctant to incur increased ex¬ 
penditure on the existing institution. Aepommodation is thus still 
inadequate. 
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The evening classes are held at -five centres on the coal field under 
the control of a j6int board, on which the 

(b) Evening classes on the ^j^iining interests and the Governments of 
® “ Bengal and of Bihar and Orissa are repre¬ 

sented. The cost of these classes is met by the two Governments. 

The results of the examinations held at Sibpur and in connection 
with the evening classes are shown below:— 

1912-13. I 1913-14. 1914-15. 1 1915-16, 1916-17. 

— 
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<1 ■ <1 Ph Ph Ph 

Sibpur College 4 2 4 '2 3 3 3 3 5 5 

Evening classes 40 17 26 16 24 12 26 17 27 26 

Recent proposals for 
provement. 

im- 

The average attendance at the evening classes in 1916-16 was 120, 
and that of the vernacular evening' classes was 264. 

167. In 1913-14, a committee, which met under the presidency of 
Sir D. Macpherson to advise on the question of 
mining education, recommended the opening of 
a school of mines at Dhanbaid and the improve¬ 

ment of the existing evening classes on the coal field. The school was 
to cost Ks. 6,56,000 initial, and Es. 98,000 recurring, while the expendi¬ 
ture required for improving the evening classes was estimated at 
Ks. 1,61,000 initial and Es. 71,000 recurring, towards which latter 
figure it was hoped that the mining industry would contribute. In 
1914-15, a committee consisting of Messrs. Adams, Chief Inspector of 
Mines in India, Eoberton, Professor of Mining at Sibpur, and Glen 
George, Mining Engineer, after exanoining the-system'of noining educa¬ 
tion in England, submitted a report which was in general agreement 
wuth the proposals of the Macpherson Committee. 

168. Two main points arise for consideration in connection with the 
above proposals—(1) would an improvement of 
the existing evening classes suffice, without a 
school of mines ? (2) if a school of mines is 
considered necessary,, where should it be 
located ? 

Insufficiency of evening 
classes as sole means of 

instruction. 

With regard to the first point we observe that the lads who attend 
the evening classes are in most cases deficient in general education, 
and this fact, coupled with the necessarily limited range of instruction 
given, renders these classes unsuitable for training first-class colliery 
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inaimgerB. Out of the nine men who ol)taiiie<l first-okis certificates 
in 191(5j six men came from Sibinir. It is true that in Inglancl the 
larger proportion of colliery managcrB have obtained their mining ©duoa* 
tion at ewening or other similar classes ; and of the comparatively small 
number of studonta who are found at tlu^ various schools of mines, most 
seek employment either in metallifca’ouH miiuss, or as (umsultanis, 
(iovernment inspectors, and geologists. But the position in Fmgland 
has changed; the examination f(»r the nianagcu's certifuiate has betm 
made more severe, aiul mining schools of a dilhn^mt type^ are springing 
up, in one case fmaneiid ami (a)ntroll(ul by the mining iniere.HtB them 
seIv(iH ; this typii is ihc^r(‘fore likely to take a large stiare in pnalucing 
collimy managmu We think it m*e.c‘Hsary that, althougli the evening 
clasHes rcHpure improvmnent, some form (»f mining sclioc^l should be 
provided for lu^lcka-H of first-class certifioates, i,c., (n^rtifieates entitling 
a man to hold cdiarge of a colliery raising over 1,800 tons a month. 

109. We now come to the question of the location of tlie school of 
mincm, and w<^ may consider wluitlier a self- 
contained mining mdiool on the coal field itself 
is I'lreferable, or whether teaching might mdi be 

providcnl in a department of an existing migineering colh^ge, sucJi as 
Bibpur. '^rhe lattc^r scdieme would be (dumpin'; it would liring tlu^ students 
into c-ontaet with lads studying for otluu branches of engineering, whicji 
is ad\mntag(H)UH; and a widl known inHUtuiioti like Hibpur would 
poHBcmH bette.r and mon^ (^siublished traditions than any lunv iuHtitutiou. 
Finally, as we hav<^ already pointcsl out, Hibpur idnnuly prcaluces most 
of tlu^ tturct^sBful camlidates for first class c.ertifumtes. 

Chi the other liand, there are diHadvaniiigcH atfiiudiing to tlie Hibpur 
institution. Visits to coal miutm from time to time during the course 
to explain points of praeikm can be completed from Jilianbaid within 
11 few hours ; from Hibpur they take not less than 30 lunirM. The staff 
of an institution on the coal field is in close touch, not only with the 
latest developments of the industry, but with muployeiii am I managers, 
a great advantage to tlie Htudents both while under training ami after¬ 
wards wlum madcing for employment. A sub-committee appointed in 
1910 to coiiHidin’ the ful-ure of tlu'- Hibpur mining idass, reported tdiat 
it would be very hard for teaeluTH at Hibjmr it> secure prac’ticad traim 
ing for Ktudimts in collieritai, whih^ the HtnlT a,t a school in the <‘oai held 
could do this with comparative (*aHe. I’o kt‘ep the stduHil in (dose 
association with the industry is also a matter of import.anee. Finally, 
the staff of a school on the coal fields can maintain intimate relations 
with idiosc of its 8tndc5nt8 who are taking the practical portion of their 
camrHe at one or other of the mines. 

170. Bo far, therefore, as tlie (dioice lies between Bibpur and Dhan- 
baid, wo prefer the idea of a solheontained mining school on tlu^ laml 
field ; but are prepared to agree that, instead of the course of three 
years at the school and twelve months^ preliminary pra(*.tieal work 
proposed by the Maephorson Committee, students may take their praoti-. 
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cal course at the end of their first year. We consider it essential that 
students should pass a reasonable period in underground work. 

We are conscious of the heavy cost which such an institution is 
likely to entail relatively to the number of the students, at any rate 
for the first few years of its existence. The Macpherson Committee 
did not anticipate a larger number of students at first than 48, an esti¬ 
mate which might, however, now be increased. But we consider that 
the necessity of training mine managers in India and of making the 
country so far independent of imported experts, is strong enough to 
warrant the expenditure. The number of students attending the course 
at Sibpur is increasing ; and if the proposed school is open to the whole 
of India, th^s should bring in still more candidates. The argument for 
an inter-provincial institution lies, not in the desire shown by the differ¬ 
ent provinces of India to train their own men to manage their own 
mines, but in the absolute necessity of extending the area of recruit¬ 
ment for the mining profession as }videly as possible, in order to supply 
this urgent need by the most suitable men from every part of the country. 
The main advantage would, it is true, be reaped by the coal fields of 
Bengal and Bihar and Orissa, and candidates from these provinces 
would retain the undoubted advantages which proximity to the school 
of mines musf always give. But there should be no preference shown 
to local candidates and admission to the school of mines should depend 
on suitability alone. 

171. There is, however, a possible third course, besides a school of 
mines at Dhanbaid, or a mining class at Sibpur. Various proposals 
have come to our notice for research and training in metallurgy and 
other allied forms of technology, proposals which we have discussed 
more fully in Chapter IX. An institution at Sakchi teaching the above 
subjects would naturally also include certain forms of mechanical engi- 
neering, in view of the unrivalled opportunities which would be pro¬ 
vided by the group of works springing up near that centre. Many 
of the science subjects which will have to be taught as a^ foundation 
in such an institution will be common both to mining and metallurgy ; 
these will include geology and mineralogy, physics, chemistry, mathe¬ 
matics, and mechanics; and among practical subjects, mechanical and 
electrical engineering. A considerable saving in cost could be effected, 
and a more efficient staff and equipment provided, by combining in 
the same institution the higher forms of training for mining and metal¬ 
lurgy. We recognise, however, that a school of mines and metallurgy 
at Sakchi, though preferable to classes at an unrelated centre like Sib¬ 
pur, would be in less intimate touch with the coal-mining industry 
than a school at Dhanbaid, and, in view of the great desirability of 
keeping the mining industry in the closest possible relations with mining 
education, we support the proposal to establish a school of mines at 
Dhanbaid. Until this is done, the Sibpur classes should be maintained 
and teaching steadily improved on lines that would permit of the trans¬ 
fer of the classes to Dhanbaid. The Sakchi institution would naturally 
specialise in metallurgy and related forms of applied chemistry which 



would constitute a group sufficiently wido in r.u.M- *''* - -h- ..- 
n^itution. 

172. The Government of Bihar and Orissa hav(^ c.onHulttKl «« abcnst 
a proposal to start a tccknuml w^iool at Hake u 

Jor for the metallurgical iiuluHt.nos w udi are hkjay 
for metallurgical training. develope in tliat nciglibourluiod m aHHCHuaLion 

with the works of the Tata Iron, and Stool Ooiupaiiy. W(^ are imic.li 
impressed by the possibilities of this centre, and Idio gr.ait. o|.iH)rl,unitu‘» 
which it will offer for employment to men poHsoHnnig a t,e<-lmu-al tnuii- 
ing. We consider that there will be ample Heep<^ for a h,. „„>1 ,,r |,h,. 
type proposed, both before and after tiro stai'tiug of atall Ui''li<‘r mat il.u- 
tions for specialist training and for rosoarcU ; iiihI wti 
to the Bihar and Orissa Government our gtnHU’al iiiiprovu! m litii*ir 

scheme. 

Miscellaneous Educational Proposak. 

173. We have elsewhere in our rej)0^.'t Hlii|)“biiilt!ifig iih a 
potential Indian industry of tho futaiui, though 

Navigation and marine perhaps will lu^t luaturialiHu for mnm 
engineering. time-unless the' nocoHHary platuM, McrUoit,i, luul 

engines are imported from abroad. Be this as it may, tluu’a m no ruHHua 
why India should not be ready to man her own HtiipH wluai tiny are 
built. She has already fox many years past ])rovi<U4l i*?vonIlcut rnnv.H 
for the ships of other nations ; and, givcai fa,(uIi{4c.H fur iMfacatiuu iii 
nautical subjects and marine engineering, hIics hIuhiIiI in cMMuaa nf tinut 
be able to supplement these crews, at any rala^ in tlu* (M»naiiag triu!i% 
with capable officers and engineers. Tlie supply of miu’Ii laau fnaa 
Britain must be very short for many years to caant% if not always in 
future, and facilities for recruitment in Iiidia would clti miah tti ntniti^r 
her self-supporting in case of another groat war. "rtitirn liava buan 
frequent demands, especially on the Bombay sicbi, for tritiniun «tf tfliin 
nature for young Indians^ but we have been unidile to oliiiiin iitiy 
authoritative or helpful information as to the linoH on whi«**h tlin Htiln 
ject could be taken up, and are, therefore, unabb^ to tlilutti upon it. 
It requires expert knowledge of a particular kin<b luul c.oulil tuily bo 
satisfactorily handled by a committee specially appoint.rd for the pur¬ 
pose, as it would necessitate the ostablishnumt u{ at Irani onn 
of navigation in the country and the p>rovisio!i cd ouo or uiorr traiio 
ing ships. ' 

174. Daring the course of oar tonrs, tbo luanaiHity for nprtbd nrhook 

Commercial education. ®conmmrm w.-w fu.iti.mMy 
brought to our notice by Imtmu "Wit.iuwdaH, 

who were in many cases men with considerable lu-aef ieal experiencrt. 
On the other hand, some European witnesses i^xpreaHcd grave dembfa 
as to the utility of such institutions and insist ed that <mlv in an tilliiu* 
could the training be given that would turn out a tiHeful biwineas man. 
This divergence of opinion is, we conceive, largely to the differenb 
standpoints from which these two classes regard the qiamtitm. We 
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are inclined to think that the European evidence which we have re¬ 
ceived is not based upon a suflS.cientIy wide examination of the circupi- 
-stances in which trade and commerce are carried on by Indians, and 
a full acquaintance with the educational system which has grown up 
in the country. 

^It is obviously beneficial to any Indian about to engage in commerce, 
who desires to rise above the rank of a clerjr, that his education should 
be specifically adapted to his career, and should also be carried to the 
University stage. The greatest benefit from a high commercial train¬ 
ing is likely to be received at present by sons or relations of commercial 
men who intend to enter the family business; this type was well re¬ 
presented in the Sydenham College of Commerce of Bombay. The 

.'School of commerce should provide teaching in shorthand, type-writing, 
the methods of book-keeping and precis writing and, above all, in 
modern English. These subjects may be regarded as essential for the 
routine working of an ojBS.ce, but to them ‘should be added instruction 
in the mechanism of banking, exchange, and foreign trade, together 
with such subjects as commercial geography and a detailed study of 
the economic resources of India. There are already in India a number 
•of schools of this type, some of which are eflSciently managed; but 
the majority do little more than teach shorthand and type-writing, 
•and make an attempt to impart a knowledge of book-lcoeping that is 
of little or no practical value. Most of. these schools take the form of 
^evening classes and are frequented , by young clerks. 

. 175. Higher commercial education is still in its infancy in India, 
and the only institution of University rank that has so far been started 
is the Sydenham College of Commerce in Bombay, which prepares 
•undergraduates of the University for the examinations leading to the 
degree of Bachelor of Commerce, instituted by the Bombay University 
in 1912. Sufficient time has not yet elapsed to enable a definite opinion 
to be expressed as to the extent to which the aims of the founders are 
likely to be realised ; but so far, the students who have passed out have 
been well received by the Bombay mercantile community, and have 
obtained employment on much better terms than their contemporaries 
who have taken the ordinary Arts course. The college is popular and 
it is likely to continue so. Until the supply of commercial graduates is 
in excess' of the demand. This cannot happen so long as the Syden¬ 
ham College remains the sole commercial educational institution of 
University rank ; but there is a strongly expressed desire for similar 
•colleges in other parts of India, and we think that the other Indian 
Universities might well consider the possibility of satisfying this de¬ 
mand. Industry and commerce are bound to go on expanding rapidly, 
and they' will be glad to pay a higher price for more efficient employes* 
The practice of more up-to-date methods of business and account¬ 
keeping is certain to spread into the mofussil, as familiarity with modern 
trade and industry increases. An alternative University course, in any 

■casei has the advantage of widening the educational basis, and, pro¬ 
vided the University commercial courses supply as good a training to 



the ineuial faculties as do the present Arts courses^ they deserve enoonr 
agemonfc on their own merits, as part o£ the general educaticmal stjhema 
of the country* The relations between the governing bodies of colleges 
of commerce and TJniversiticB should be exactly sinnlar to those which 
we have suggested for technological institutions, as outlined in para¬ 
graph 160. Wo attach great importance to the co-op(.iration of busi¬ 
ness men in the control and this, we tliink, cari be scamnal in the way 
there indicated. 

176. The provision of tcaclnu’s for the varioiw gradtm of education 
dc*.Hcrib(.Hl in this cliapter is not a <|UC‘.stion that 

TN provlifon of t®ach®irs diacnsHion at any* great le.ngtln For 

odueatlon. mstrueiion m t.lu^ higher orautnieH of engi¬ 
neering and technoloigy, we must look to the 

University colleges and k^chnological institutes to provide teachers. 
They will he trained under tlie influence of men of higli attainments 
cngagcid in original work, who will present their subjects in a way that 
will i‘,voice a riial and abiding interest among the stuilents, and ensure 
that men who pass tlirougli tlieir classes are thoroughly imbued witli 
a clear knowledge of tlieir subject and of right methods in dealing with 
it. Home of these will be fitted for teaching work liy a natural cafiacity 
for the clear exposition of ideas. It munt he remmnbertHl that rescuircfi 
and what may be termed ' wtirkshof) practice' are tlienmeivcm the best 
pOBsible training for those faculties which a teacher largely uses, and 
that in conse.c|ue,iuu^, in tlu‘, casii of suhjectH outside the line of gmieral 
c-ducat.ion, spcuoal training seJmels or eolhges are ium(K:(*HHary and even 
likely to be a disadvantage. The.re. is not tlie least probalnlity that 
educaU'ional appoinf-mentH will fail to attract man who have, been trained 
for feehnolc^gical -or imUiiiirial work. (Compared with factory life, the 
w'ork of il teacluu* in a scdiool or ctollege ofTiO’s imluceinenis to a very 
large number of peracms who prtder a certain amount of ease and frcm 
dorn from Wfirry to tlie stremioua existmice, wliicli in essential to sue* 
emu in manufacturing concerns. Appointments as teachers will iiiitiir- 
ally he sought after by men who feel tliat they have some special apti¬ 
tude fijr such work, and provided suitable selecf.icma art,* ininle, iwdnial 
expenieme-e in teacidug will nUimattdy produce tln^ high type of men 
re(|uired. 

It’ Li only when we (uniu'. to imlnstrial t‘(luc4dioin wiieilu‘r in or[^,anm(sl 
worksIiopH or in sehools for eoitages wsniit*m, that diilicuH u‘h are likcdy t,o 
arise. The artisans fnmi whom tlie tea<‘inu‘B tif craftsmaiisliip will be 
drawn, have hitlierto as a class hmm lacking in general education and 
have learned tlnnr craft on pundy empirical lines. We liavi^, Imwever, 
providtal an ade<|uatc remedy in the, superior inspection stall and in 
ilie t.raincd manag<‘rs and supervisom who wmuld be placed at the lieadii 
of these instiiutiims. Tlie latter idiould be specially recruited at first, 
though in the case of schools for iron work and carpentry tht!y may 
subsequently be obt.iiined from the students who haver passinl tlirough 
the proposed classes in mechanical engineering and have obtained some 
degree of practical experience afterwards. It would be the bufiineaa 

m 



of these men to train tLeir own staff, and experience has shown that in 
a few instances at least they have been nble to do it. Skill in crafts¬ 
manship is acquired by example and by practice rather than by pre¬ 
cept, and those who are responsible for the training of artisans will 
see that the methods employed are correct, that the appliances in use 
are suitable, and that the instructors possess the necessary skill to 
enable them to show their pupils how work should be done. 

\ 

The Control ol Technical and Industrial Education, 

177. Although we have proposed to place the control of technical 
and industrial education under the Depart- 

^olpSrtmMt of EduSom Industries, we are aware that, espe- 
cially in regard to the former class of educa¬ 

tion, there is a strong body of opinion in favour of retaining it under 
the Director of Pubhc Instruction. 

This opinion appears to be based on the following grounds; firstly, 
that the Department of Education cannot be dissociated from these 
forms of teaching without loss, on account of the importance of method, 
with which that department is naturally more familiar than any other ; 
secondly, that any form of teaching which is removed from the Depart¬ 
ment of Education may lose prestige in the popular mind; thirdly, 
that all technical and industrial training must include some degree of 
general education, with which the Department of Education is organised 
to deal. 

178. In meeting these arguments, it must be borne in mind that, 
in the first place, education designed to pro- 

^oSSrimenUnnStriesI' industrial 
employment must in any case be very largely 

controlled by an agency which, by its training and constant associa¬ 
tion, is in touch with the industries that will furnish that employment. 
Both in devising educational schemes and in ensuring by inspection 
that they are actually followed in working, this class of agency must 
have a predominant part. It is not enough to appoint a. man with 
an industrial training as an inspector of industrial schools ; he must 
throughout be kept in touch with industries and industrialists, or the 
training given will soon degenerate. Speaking generally, the different 
forms of technical and industrial education have as their object either 
the training of a man who will ultimately direct industrial operations 
or the production of a workman skilled in some form of handicraft. 
Of the success of the teaching, the private industria employer must 
remain the ultimate judge. The Department of Industries is the only 
Government organisation capable of entering into his point of view, 
and the only one with which he can readily*associate himself. It is 
the only agency of any kind that can correlate the training to the re¬ 
quirements as ascertained by it. Almost every educationalist of stand¬ 
ing who appeared before us was in general agreement with these views. 



Our conclusions are strengthened by a consideration of the nature 
of the various forms of technical and industrial education, the necessity 
of which has been indicated in our report. In tbe case of industrial 
schools, where craftsmanship is the ail-essential feature of the training, 
the small amount of elementary general education that is required 
can easily be supervised by any person of ordinary intelligence, whilst 
the teaching of craftsmanship must be provided and controlled by an 
agency which knows from practical experience the type of employ^ 
required by an industry, and can judge if the requirements have been 
fulfilled. This the Education Department is not likely to be able to 
do, judging by the results of its past efforts in this direction. In the 
<jase of artisans who are trained in shops, the same arguments apply; 
and it will be easier for a Department of Industries to maintain the 
necessary relations with railway or private shop managements. The 
superior training for foremen, which will be given under somewhat 
similar conditions but to better educated persons, and will involve a 
greater amount of theoretical teaching, seems to fall into- the same 
category ; the only question is whether the theoretical teaching requires 
any degree of control by experts in the methods of imparting teaching 
generally. The danger of allowing the theoretical to outweigh the 
practical aspect of the training must be remembered. It must also 
not be forgotten that th^ experience of industrial and technical train¬ 
ing in other countries has evolved its own theories, traditions and expert 
teachers, of which the Department of Industries can make a more under¬ 
standing use than the Department of Education. The control of the 
foregoing forms of education should, therefore, rest with the Depart¬ 
ment of Industries ; but the advice and co-operation of the Department 
of Education should be obtained in respect of general educational 
subjects, both in framing the courses of instruction and in deciding on 
the methods of teaching and inspection. 

It is only where some form of higher theoretical instruction is needed, 
such as that proposed by us for engineers and specialised technologists, 
that any question arises of the participation of the Department of 
Education in the control. Part of the educal^ion of engineers and the 
entire training of men for posts of specialised technologists should, we 
have suggested, be given in institutions of collegiate rank. Their ex- 
pendituj^ should be administered and their teaching controlled by joint 
boards, on which the Department of Industries, the local University 
and employers should be represented. We have already explained 
the relations which should exist between the Universities and these 
colleges. 

179. We desire here to draw attention to the great diversity of 
practice which Kas hitherto prevailed in the 

Necessity for ^pmal visit- ^nethods of imparting industrial and technical 
education of all kinds in different parts of India, 

a diversity which has unfortunately permitted the existence of much 
neflficient or misdirected teaching. We think it necessary, for some 
time at any rate, to arrange for the provision of a system of regular 



visits bv specialist oj0S.cers of the Imperial Department of Industries. 
There is at present in the various provinces no generally accepted tradi¬ 
tion of correct methods in these forms of teaching, and we think that 
Local Governments and Departments of Industries would be greatly 
assisted in their efforts to create one, by occasional visits from imperial 
afl5.cers, whose functions would be merely advisory, and would be con- 
jGbaed to placing their notes and observations before the Local Govern¬ 
ments for consideration. The specialist visitors would form a con¬ 
venient channel for transmission to one province of useful experience^ 
acquired by another, and this would enable Local Governments, while 
retaining complete control of their own industrial and technical educa¬ 
tion, to profit by the knowledge gained elsewhere. 



CHAPTER XI. 

Commercial and Industrial Intelligence. 

180. In dcaliju' with thm ((ucHtlon, wd have, had tins a<lvau(ad« ot 
pcnmiug two mu'id <l(‘M|(a((!h(!a of tha (iovtu'n- 

ol Imlm to tho Htnuotury of Hlata, pro- 
tail of tha CJoiitOHircia!' 

rutolligenoo Depariiacuit and tha appointiiiimt, wlikh hm liaen 
madi^j of an Indian IVada OonnnkBionar in London. Tlioaii doHpatcdian 
havo amply dcmunmimtod iho iniportanco to (hmmmumt of full and 
friapumt information rogarding cominoroial devolopinonis and rocpiiro- 
nmnt.Hj and of tlio inainttmanoo of oIoko touch with hucIi organiHiitioiw 
m (diainbcrB of Commerce and I'radc^H ABBociatioim. We have hIho liad 
coinplaintH from many of the witncBBCH whom we liave examined that 
there exmte no clearly defined channel tlirough which information on 
commercial mattcra in tlie piwHCHHion of Covernnumt can 1h^ commurii* 
catcil, whei-lnu’ puiilicly or to individual a|)plieantB. There in^ more- 
ovtw, a |>muu'al feeling that the eollei’-tion, careful analyniH and judiciouH 
diatrilmt-ion of e-ommereial and induatrial intelligence ia a ueecHHary 
fc‘ature of Government policy both in war ami peace. 1'he que.Hticui 
liaa not hitherto been ho treated an to alTunl (lovernment a f4uH!cieitt 
baaia for tin* encouragement of indtmtriea in India or for political and 
<liplomatic action abroad. With thin end in vie,w, we Huggeiit a 
Hcheme whereby commercial and imluHirial intelligence may be or* 
ganined on linen tliat will awiist tliin country to btscomti faitdair eciuipped 
for tlie industrial struggle. 

IBl. In deHigning tluH orgaukatioiq we have liad before uh tliene 
two main pointa ; first, tlie impoiiime.e cf having 

coH®ctloii ^ Information eolleetiul and tdie HintintieH 
ttfincy. aualyiKMi and exprianed na public lem.numpt.nm 

by experts whe have e-om’.rete ideiiH aH to the 
use wldch can lie made of them by praetieid induHtrialiHlH ami com¬ 
mercial men ; second, the neeeaHity of adopting a syNtem which will 
enalila tliene atatmticH to be isHued in a form that will make them readily 
acccHaible f,o the commercial public. With regard to the first point, 
we c^onHider It to be of prime importance to inawt that, where a Hpecialwt 
department eoncerned witli imhwtrieH exmtH, it Bhould handle tlie atatiH- 
tics and information relaimig to those indugtricH. Ifnleiw thin be done, 
irrelevant data will be colleeUid, eHsential facts will be ove.rlookml, anti 
inaccuracies will follow from inexfiert interpretation of trade terms* 
Reveral instances have been brought to our notice in which ataikticH 

im 



regarding ariic.lcH cif uulik(‘. denoiuiaaiinn were added tii iiiiike 
totakj and otlu^rH in whicdi failure*' fo reeogiUHe the, meuiiitie, <d I nuh* it*riaa 
r(‘Hul(.(‘d iu eoaipilaiieu uf figiirea wideh were t*ifher u.iidi'aa or 

I(*adiiig. (^c>uHi-a,ut aHHoeiatiori with tlie ge'^eral i^eenumie jKiailitm cd’ 
lim iiuluHtry in the eidy imaiUH that will reuth‘r tlu* induaf rial lijieeiidiiit 
a Haf(^ advirnT to (iuvernuuuit (Ui eoiuuiereial niidtt*ni and eaalde htm 
tu dirtad hin reHearcheH with a vh*w to iitdieipalitiy pcia'dlile ciiiiigera. 
WcMUJimkhw it advinalde to emplutHiHe the e4uuiiiou|ditee that etiiititier» 
(dal BtataHthiH and iiitcdligeuee* are lufendiHl to Bi*rve aa fht* Imaia of im 
active policy, ami not nu^redy m a mcaiw for explaining cliiutm*H yearn 
after they have occurred. If handled by tlie eipt^t, nueli fignreH will 
serve as a tinndy warning agaiunt atteinptn of aggreaHivc tiiitionnfo 
capture*, our trade, of to <h*ternune its (Ureddon in tlndr own iiiterentn. 
To show t-ln*. value, of Iiaving HtatiHiicH ccdlaletl and aiiidyHed hy 
appropriate*. HpeeialmlH, \vv~ tony <dtf‘ tlie Railway Adniintaf ration Report 
and tJie Quimpieiininl Ui‘vi<‘W of Mim‘ral Ih'oiUicdion iin iiwlanreii 
hearing dilTe.re.nt ly on que.sliona of admininf-ratltm and polity. 

The infonnatiou which we include undt*r tin*. ln*acl of (‘omiiit*rciid 
and imluHtrial intelligence will conHiat <d tin* following : - 

(1) Btaimtien and other information regitnliag the ncHeifient <d 
internal and ovt*rHt*a.H trade ; 

(2) HtatiHiieH and tdlnw information rt*garding tin* prtHlmdicm and 
working of Indian iinluHtriea ; 

(3) information regarding trade umigcH in India mid ahroini, and 
the tariff and indnatrial policy of foreign niiiiona. 

182. Our propoBalB relating to the provincial Dtqntrt.nn’ntn of fiidita- 
tries contemplate that iln*ir lHn*cttn‘H., .nlnmlfl 

■ cpialify t.ln‘mHc*lveH an inlvmerM to tlieir Oovern- 
agency, timm m mattern n*Iatnig to Innh* and ccmi- 

nn‘rc‘e, ainl wt* have. propoMf*d that it idionhi 
In*, one of th(*ir ([(‘fmitt*. duti(*H to nnpply adviee am! information to tlie 
public, in r(*ga.rd to exinihig or m‘\v indiiHtrien. Faith for thin rejmon, 
and in vic‘vv of the coimid(‘rationH mhluced in Oliapter XIR it in ofivioim 
that tlmy will have to inainiain iniimaii^ redatiotm with the* iininnfac- 
turern m wcdl m with the inerchantB of thedr prcivincen, iiiid to ntiidy 

^and intc^rpret all the stotiBtiem! information wliicli m of two in ilte cmii- 
\lnct or adminiHimtion of comnnwee. The ntal! of each provincial 
Director hIiouIcI include extawin to d{*al with Hpeeial prolih*iHH, mul, 
as there will bt^ nqircwentativcw of i.he departtnent in cv(‘ry part <if the 
provitKJC, it will he possihle to tnainiain current and (mutinnott.s recortia 
of what is going on in it. 

183. Tlie information compristal nndt‘r t!n^ head of commennal mid 
industrial iutcdligeiicc^ obviouHly incIudeH matft‘rfi 

KSrdll WStrlS '/'‘''‘y!' V (pvun.nuu.t lH,t'h cm tl... .■.m.m..r. 
Intellieence. ‘‘“'•I «•"» uuUiHinal hhIch, uh well ua <<i priviilo 

iradorH and induaii'iuIiHfH, frcmi wlicmi (mc(iiiri«>H 
may bo expected on a wide variety of H(d)jectH, including reijneata for 



information on teclmical matters. If our principle be accepted that the 
statistics and intelligence relating to industries and commerce can be 
bandied effectively only by tbe specialists wbo conduct tbe various 
forms of research and practical work intended to extend and develope 
Indian industries, it naturally follows that tbe figures for production 
as well as those for trade should be collected and analysed by the same 
organisation. On the whole, therefore, there is a distinct balance of 
advantage in favour of placing the whole of this work under the general 
control of the Department of Industries and in the hands of a single 
officer, whom we would designate the Director of Commercial and In¬ 
dustrial Intelligence. In consequence of their imperfect knowledge of 
the working of Government, firms and individuals who are anxious to 
obtain information with regard to trade movements, sources of produc¬ 
tion, suitable raw materials and technical processes, will often come 
to this officer in the first instance for information. It is, however, 
extremely important to keep in mind the harm that may be done, should 
any single officer give information on subjects in which he is not a techni¬ 
cal or commercial expert. Thus an important function of the Director 
of Commercial and Industrial Intelligence would be to refer applicants 
for information and advice to the appropriate departments of Govern¬ 
ment from which these can be obtained at first hand. The Director 
should be a member of the Imperial Industrial Service which we pro¬ 
pose in Chapter XXII, and his headquarters should be at Calcutta. 

184. We consider that special commercial intelligence officers will 
be required for Calcutta and Bombay. These 

Speclial^fficmJ'or Calcutta large cities contain trading interests which 
involve such extensive relations with other 

provinces and foreign countries as to render necessary, at any rate for 
some time to come, the appointment of special officers working under 
the provincial Directors of Industries but communicating direct, when 
necessary, with the Director of Commercial and Inaustrial Intelligence. 
In other provinces the Director of Industries will not have such highly 
organised centres of trade to deal with and should be able, we think, 
to keep himself fully in touch with local developments. 

185. The bulk of the information with which the Director of Com¬ 
mercial ^nd Industrial Intelligence would deal, 

IVietliod In which statistics would be obtained by him as a routine matter 

dealt by ^Imperial provincial departments, including the 
agency. special provincial officers for commercial intelli¬ 

gence whom we have proposed for Calcutta and 
Bombay. The remaining sources of statistical information would be 
the Customs Department, the Railways, and other agencies which 
collect these figures at present. They should be published without 
comment in the first instance by the Director of Statistics when com¬ 
pilation on an imperial basis is required ; in other cases by provincial 
Directors of Industries or by the other collecting agencies. These last 



will be advised by the expert autborities, imperial or provincial, as to 
tbe form in which, the information should be tabulated. The advice 
of local committees of business men will be of assistance in this respect. 
The statistics should, where necessary, be interpreted and commented 
on by expert departments, where these exist, or, in their absence, by 
the Director of Commercial and Industrial Intelligence or by provincial 
Directors of Industries. It will be clear from what we have said above 
that the Director of Statistics should be a compiling officer only, and 
that he should not comment on statistics with which his relations are 
merely arithmetical. 

186. Information regarding production and employment has been 
in the past exceedingly defective. In the case 

Statistics of preductlcsii aoii production, oiBSLcial figures have been con- 
eiiip oymeii - almost entirely to the main industries, 

whose representative associations make it their business to collect them. 
This is a practice that should receive every encouragement, and Govern¬ 
ment should co-operate with such associations, helping them in the 
collection of their figures, where help is necessary, and obtaining their 
advice regarding the figures of interest to the trade which Government 
collects itself. Where no suitable associations exist, the collection of 
.statistics of production should be taken up by Government through 
provincial Departments of Industries, to the extent that may be con¬ 
sidered practicable and useful in each case. We recognise the difficulties 
that exist, and the necessity of leaving details to be worked out by the 
industrial organisation of the future. 

Statistics regarding employment, including occupation and wages, 
have hitherto been of little use, partly because labour was not willing , 
to move freely, partly because the figures were out of date when pub¬ 
lished and were often injudiciously selected. In the case of unorganised 
industries, the definitions of the various classes of labour were not suffi¬ 
ciently precise, with the result that wages appeared to range between 
very wide limits. In future, the increasing demand for labour and 
its increasing fluidity will make information of this class of much greater 
importance to employers. It need not always be statistical in form, 
so long as it is reliable and up to date. A report that a certain class 
of labour is seeking employment in a particular district, if promptly 
issued, is of much more use than a statement of the wages it drew last 
year. The information which local Departments of Industries should 
be in a position to supply ouglt to be of more value to employers than 
that available hitherto. 

187. The effect of these proposals on the way in which information, 
especially of a statistical nature, so far as it 

General summary of propo- -g interest in connection with industries, 

should be collected, compiled, published and 
commented on, is exhibited in the accompanying table. 
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188. Commercial men have emphasised to us the importance of the 
Crop forecasts. prompt issue of accurate crop forecasts. It 

would appear that these are not at present 
altogether satisfactory, especially those relating to the jute crop, which 
presents peculiar difficulties, chiefly owing to the fact that the bulk df 
the crop is grown in areas under the Permanent Settlement where no 
village records are maintained. The preparation of forecasts is a highly 
technical business which ought to be entrusted, as soon as possible, to- 
the officers of the Agricultural Department, and their value must largely 
depend upon the amount of time which Directors of Agriculture and their 
staff can devote to the subject. As we have had occasion to remark 
elsewhere, this service is very much undermanned, and the accuracy 
of these returns may be expected to improve with the development of 
the department. We do not approve of the present practice whereby 
the Director of Statistics, as compiling officer, has to undertake the 
responsibility of amending the forecasts of provincial officers. Such a 
duty, we consider, would be more appropriately performed by some 
responsible officer with general experience of Indian agricultural com 
ditions. 

189. We think that in order to complete the organisation necessary to 
. provide the people of India with information 

^ sloner ^ regard to industrial and commercial matters, 
the recent appointment in London of an officer 

of the Indian Government as Trade Commissioner was a very necessary 
step. He will represent Indian trade interests, and his priacipal function 
will be to stimulate the development of the Indian export trade, by 
dicecting attention to fresh markets and by promoting the establishment 
of new commercial relations likely to be beneficial to India. He should 
also assist the imperial and provincial Departments of Industries by 
answering definite enquicies. 

An experienced officer, who exercised the functions of Indian Trade 
Commissioner in London for a few months during the winter of 1914-15, 
under by no means favourable conditions, stated before us that the 
appointment was greatly appreciated, that produce brokers in London 
and manufacturers in the country freely applied to him for information 
and advice, and that these references led in many cases to actual business. 
There cannot, therefore, be any doubt that, if this appointment form part,, 
as we contemplate that it should, of an organised scheme for the promo¬ 
tion of industries and commerce in India, it will prove to be one of grow¬ 
ing importance. The office of the Indian Trade Commissioner should 
be in the City of London, so as to be as close as possible to the business 
houses with which he will chiefly have to deal. Manufacturing and 
commercial Aims in India usually find it necessary to have London 
correspondents, and there is no doubt that Directors of Industries will 
find their work greatly facilitated by the presence of an officer in London 
to whom they can refer whenever necessary. Hitherto such enquiries 
have had to be addressed either to the Commercial Intelligence Branch 
of the Board of Trade or to the Imperial Institute, and although 



w 

assistance may have been obtained in this way, the field of usefulness 
is limited, if only by the fact that neither of these bodies can com¬ 
mand the services of men with up-to-date experience of Indian trade 
-and commerce. 

The appointment of Indian Trade Commissioner, like that of the 
; Director of Commercial and Industrial Intelligence in India, should be 

included in the cadre of the Imperial Industrial Service, and it should 
ordinarily be held by an officer of that service deputed to England for 
the purpose. The experience gained by an officer holding this post 
should greatly enhance his value when he returns to India. The tenure 
of the appointment should usually be for a period of five years, and, 
though at &st it may be held by an officer of the status of provincial 
Director, we recognise that it is likely to increase greatly in importance. 
The Trade Commissioner should be assisted by members of the Agri¬ 
cultural, Forest and Geological Survey Departments, m order to supply 
first-hand information regarding the chief raw products available in 
India. These officers should be temporarily seconded from their own 
services for comparatively short periods, so that the knowledge of Indian 
conditions in the Trade Commissioner’s office may be always abreast 
of the times. It is essential that they should have sufficient experience 
and status to enable them to give reliable opinions on questions of fact, 
and that they should be sufficiently junior to turn their experience to 
useful account on their return to India ; the appomtment of officers of 
about ten years’ service should meet these conditions. 

We are of opinion that the Trade Commissioner should devote special 
attention to the needs of small Indian exporters and capitalists, who 
desire information regarding openings for foreign trade, and assistance 
in obtaining plant for their enterprises. We regard the appomtment 
of an Indian assistant to the Trade Commissioner, which was made last 
year, as a useful step in this direction. 

190. The desirability of establishing Indian trade agencies in other 
. ^ ^ ^ countries, such as East Africa and Mesopo- 
n lan ra^e represen ives which there is likely to be consider¬ 

able business after the war, should also be 
examined. 

191. In addition to the supply of specific information to individual 

The Indian Trade Journal, applicants, both the imperial and provincial 
Departments of Industries will be able to 

furnish the public with much useful information as the result of their 
enquiries and experiments. Hitherto, this has been attempted either 
through the agency of the Indian Trade Journal, by means of bulletins 
published locally or by reports submitted to Government which have 
been made available for subsequent publication by the press. This 
practice should be adopted more extensively in future, and to this end 
care must be taken to keep in close touch with the press and to ensure 
its co-operation, which will, we feel certain, be readily forthcoming. 
Some witnesses, but not many, expressed their approval of the Indian 
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Trade Journal. Others described it as mere "" scissors and paste.’’ 
Our own consideration of the case leads us to the opinion that it should 
be discontinued, and that all oJSSLcial information should be issued by 
the Director of Commercial and Industrial Intelligence in the form of 
bulletms based on information derived from the imperial and provincial 
departments. In the case of some technical departments, the outturn 
of literature may be sufficient to justify the maintenance of independent 
special series. Bulletins should be printed in a form convenient for 
record, and each should deal with only one subject. They might then 
be issued periodically in packets to those bodies and individuals entitled 
to receive them, the list of which should be regularly revised and brought 
up to date. To the general public, they should be available at a mod¬ 
erated charge, either singly, in groups, or in complete sets. 

® The question of the publication of any of these bulletins in the verna¬ 
cular and of the selection of the vernacular itself is for Local Governments 
to decide. 



CHAPTER Xn. 

Crovemmeut Purchase of Stores. 

192. Witnesses qualified to discuss the subject were, almost without 
exception, strongly of opioion that Govern- 

Slr™ to ^ development 
adequate exteirat of industries in India by the adoption of a more- 

liberal policy in regard to the purchase by public 
departments of such articles as are, or can be, manufactured in the 
country. It is true that the rules regulating these purchases have been 
amended from time to time, mainly in the above direction, and it was 
not so much the prescriptions themselves which were the subject of 
cgmplaint, as the way in which they have been administered. 

But from the enquiries that we have made, and from information 
privately received, we have come to the conclusion that the manufac-^ 
turing capacity of the country has been far from sufficiently utilised by 
Government departments in the past, and we believe that the somewhat 
radical changes which we now propose will considerably stimulate 
industrial progress. 

Those of our members wffo had the opportunity, when working 
with the Indian Munitions Board, of scrutini&ing the indents on the 
Stores Department of the India Office, found numerous instances in 
which articles were ordered from England, which could have been sup¬ 
plied by Indian manufacturers equally well both in respect of price and 
quality, if the latter could have relied on an established Government 
practice of local purchase. It was also observed that there was a totally 
unnecessary diversity in orders for the same class of articles, which could 
easily be avoided by the adoption of standard patterns or types, only 
to be deviated from when there are express reasons for doing so. This 
would reduce the number of individual heads, and would, in many 
cases, render it profitable to put down in India whatever special plant 
might be necessary. 

The representatives of manufacturing firms in Great Britain who- 
have estabhshed branches in India claim that, with their local know¬ 
ledge, they could in many instances supply the requirements of Govern¬ 
ment much more expeditiously and more cheaply, if supplies were 
obtained direct from them rather than through the Stores Department 
of the India Office. 

No specific evidence has been forthcoming as to the extent to which 
Indian manufacturers are handicapped in meeting the demands of 
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Government departments, by reason of the unfavourable position in. 
which they are usually placed, when competing with tenders received, 
by the India OJB&ce SWes Department in London. But of the actual 
fact there is no doubt. The Director-General of Stores is allowed con- 
siderabte latitude in regard to the time he takes to furnish supplies. He- 
is thus able to combine indents received from all parts of India and to 
purchase in bulk, whilst the Indian manufacturer is usually called upon 
xmexpectedly to supply small quantities, at comparatively short notice. 

193. The local purchase of stores entails upon the ofiicer making it 
the responsibility of ascertaining by inspection 

Lack of ^ocaHnspecting goods supplied are of the requisite 

quality, while by sending the indents to the 
India Office Stores Department, he is relieved of any trouble on this 
account. Frequently he knows little or nothing about the manufacture 
of the articles which he has to purchase ; he has scanty means of ascer¬ 
taining their market value; and he is unable easily to obtain expert and 
disinterested advice on such matters. With the exception of the Eailway 
Board and the Ordnance Department, no department of Government,, 
it is believed, was provided before the war with an efficient organisation 
for the inspection of local purchases, still less of local manufactures ; 
and without such an organisation it is obvious that Government officers 
could not safely enter into large local contracts. 

194. It appears to us that, in the interests of Indian industries, a 
. . radical change should be made ia the methods 

^”^^off^pur*chase. purchasiag in India Government and railway 
stores- The existing system has been handed 

down from a time when India was almost entirely dependent upon 
Europe for manufactured goods ; but it is unsuited to modern conditions 
and has had a deterrent effect on attempts to develope new industries, 
in India. As we have already said, we consider that the prescriptions- 
of the Stores Rules regarding the classes of articles that may be bought 
in India are suitable, subject to the addition of a provision which, we 
understand, is now under* consideration, regarding purchases from 
Indian branches of British manufacturing &ms. The organisation 
which we are proposing will ensure that the fullest use is made of these 
prescriptions, in view of the progress which has been made, and will 
be made in the future, in Indian manufactures. Further experience of 
the working of an Indian Stores Department may, however, indicate 
the desirability of modifications. 

195. The possibility of the local purchase of stores produced in Indian 
but hitherto obtained in England, depends 

Mi*centraHsed*systems"'o{ Primarily on the existence of an expert agency 
purchase! in India, which will ensure that the stores 

obtained are of suitable quality and price, and 
we think that the same system should be applied to a large proportion 
of the articles already purchased in this country. Great economies 
have already been effected by the Munitions Board through the central- 

lAQ 



ised purcliase of local manufactpxes, expecially in the case of textiles ; 
and it is a question for consideration how far the advantages of this 
system warrant its general adoption. The present system of local 
purchase by individual oj3a.cers is in any case wasteful, and requires 
considerable modihcations. Assuming the necessity of some form of 

-centralisation, we have also to consider the advantages of provincial 
versus imperial buying and inspection. There are instances where a 
single province has a monopoly, as Bengal has of jute manufactures, or 
Bihar and Orissa of steel. There are some cases where the 
manufacturing equipment of certain provinces is vastly greater than 
that of others, whose demands are almost equally great. There 
are other cases where the provincial equipment is more nearly 
proportionate to provincial needs. Some provinces have local manu¬ 
factures of tools or machinery, which it is desirable to encourage. If a 
purely provincial purchase organisation were adopted without any safe¬ 
guards, provincial departments would be competing against each other 
with comparatively small orders to fill, and against the imperial organisa¬ 
tion with much larger ones, thereby losing all the advantages of large- 
scale purchase and possible standardisation. On the other hand, the 
further distant he is from the manufacturer who supplies him, the less 
are the advantages of purchase in India to the indenting ofl&cer ; and it 
is desicable, within reasonable limits and with due regard to economy, 
to encourage the industries of a province by the local purchase of pro-* 
vincial requirements. In some cases, the middle course might be adopted 
of arranging for running contracts by a central agency with local pro¬ 
ducers for local supply. Manufacturers in Calcutta, Bombay, or Madras, 
under this arrangement, would quote rates for the delivery, of certain 
classes of goods in certain areas, fixed by agreement with the Controller- 
Oeneral of Stores, and local officers would fill their requirements from 
these. Such rates might be on a sliding or a fixed basis, according 
to the class of article. In any case, some means of mutual adjustment 
and of exchanging information regarding local prices and qualities is 
obviously needed. Moreover, if efficiency, whether in purchase or in 
inspection, is to be maintained, a certain: minimum staff is required, 
and this staff will not vary greatly, whether the purchases made be few 
-or many. If it be unduly reduced, adequate expert knowledge will 
no longer be forthcoming, and Local Governments will be accordingly 
exposed to the risk of being overcharged and of receiving inferior 
material. 

196. No decision can be reached regarding the precise organisation 
which should be employed, or the degree of 

.AppoiiUmen^Or®Jpe^^®®*”’ which it is desirable to "adopt, 
until the whole question has been examined 

■in detail by a small expert committee, with special reference to each 
^ of the leading classes of articles purchased, the extent to which they are 
produced in the diSerent provinces, and the facilities with which local 
JDepartments of Industries can suitably be equipped for inspection and 
,purchase. For the purposes of our financial estimate only, we have 



found it necessary to assume a system of completely centralised purchase 
and inspection; but we feel sure that the proposed committee will be 
able to effect a considerable degree of decentralisation at the outset, 
and will provide for still further devolution, as the organisation devel- 
opes and a settled policy becomes estabhshed. 

197. Without anticipating the committee’s conclusions as to how 
individual classes of stores should be treated, 

Hatyr® of organisa- consideration of the question leads us 
to the view that the general nature of the future 

organisation should be on the following lines. There should be an 
imperial Department of Stores and provincial agencies which should 
form part of the provincial Departments of Industries. This would set 
free individual officers from the responsibility for the local purchase of 
most classes of stores, and provide for expert purchase and inspection. 
The imperial Department of Stores should have at its bead a Controller 
General of Stores, with his headquarters at Calcutta ; it would purchase 
and inspect stores, and deal with indents received faom provincial 
Directors of Industries. In each provincial Department of Industries, 
there should be a stores branch, for the control of which, in the major 
provinces at any rate, an experienced officer would be required, who 
should be responsible for local purchases, and should utilise the staff 
of the department, as far as possible, for inspecting and testing the 
goods supplied through him. 

All indents for stores required by provincial officers should come 
to the Director of Industries in the first instance. He would examine 
them and arrange for the local purchase and inspection of those items 
which could suitably be dealt with in this way. The Director of Indus¬ 
tries would receive information, as explained below, from the Controller- 
General of Stores, which would enable him to form an opinion as to the 
possibility of obtaining more favourable tenders for such articles from 
•another province; and it might be considered advisable in such cases for 
him to arrange for purchase and inspection through the local Director 
of such province. The balance of the indents would be forwarded to 
the Controller-General of Stores, who would again examine them and 
issue orders for the purchase of the remaining items which in his opinion 
could be advantageously obtained in India. He would, as we have 
already indicated, in some cases enter into running contracts, in pur¬ 
suance of which Directors of Industries would be able to purchase from 
contracting firms without further reference to him. In certain cases it 
would be best for him to effect purchases himself, whether under running 

•contracts or as isolated transactions, where the articles could not con¬ 
veniently be dealt with by provincial agency. Experience of local and 
imperial sources of supply would soon show what are the respective 
capacities of these for meeting orders; and, in practice, no delay would 
be involved in deciding what items would have to be obtained through 
^the buying agency in England, which must, for some time to come, 
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continue to be the Stores Department of the India Office. All railway 
indents, which are at present sent to the Stores Department of the 
India Office, would be passed through the Controller-General of Stores, 
who would deal with them in the same way as with other indents. Orders 
on the firms of any province, whether from another provincial Depart¬ 
ment of Industries or from the Controller-General of Stores, would ordi-* 
narily go through the local Director of Industries, though, where cen¬ 
tralised purchase is necessary, it would be in I’ome cases desirable for the 
Controller-General of Stores to deal with local firms direct. Under this 
system the manufacturers of each province would be given the oppor¬ 
tunity of supplying their own Local Governments, so far as they were 
able to do so, as well as those of other provinces in which similar manu¬ 
factures have not been established. With the Controller-General of 
Stores would rest the responsibility of deciding whether indents are to 
be transmitted to London or local manufacture undertaken. Only in 
the case of heavy machinery and constructional iron work is there likely 
to be any difficulty in coming to a decision. In these cases much depends- 
on the designs and specifications, and very highly specialised experience 
is required to ensure satisfactory results. This has hitherto been 
obtained in London through the agency of the consulting engineers 
employed by the India Office, and a similar technical agency will have to 
be created in India, if full advantage is to be taken of the increasing 
capacity of the country to turn out heavy work. The annual report of 
the Controller-General should include a classified statement of the 
articles obtained in India and abroad and the prices paid. 

198. Inspection of local purchases would be carried out by the staffs- 
of the local Departments of Industries, where 

i^^clude suitable experts. • But the range 
of Government requirements is so wide and 

involves the expenditure of such large sums, that the experts required 
for the assistance of provincial industries will be quite inadequate to 
inspect all the articles purchased locally : moreover, to require them to 
do so would in some cases cause delay and interfere with their ordinary 
work. The urgent necessity of securing economy and efficiency in the 
expenditure of the vast sums of money spent on the purchase of Govern¬ 
ment stores requires a very efficient and reliable staff of imperial in¬ 
spectors, including a varied range of specialists, and we wish to point out 
that, though this staff may appear at first to be expensive, the cost of its 
maintenance will be small compared with the risks involved in pur¬ 
chasing stores without expert check. The activities of these officers 
would form one of the most valuable sources of industrial intelligence, 
and if, therefore, they are organised by an enlightened departmental head 
and are exchanged from time to time with officers employed under 
Local Governments in the encouragement of local industries, there is no 
doubt that the entertainment of this staff will be a real economy, both 
directly in the saving of money on purchases, and indirectly in the devel¬ 
opment of new industries. We contemplate that an arrangement will 
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grow up of a kiud t-liat would prevent undue intorforenco with the pro- 
viruual Direotcjrn in the purohaBa of local products and that consequently, 
wluh^ the rigiit to inspect may axistj it will be exm’c.iscHl with jtidieious 
discretion and not in officious detail 

Tlicre is always a natural reluctance on tluj part of local purchasing 
officers to undertake^ the responHihilil.y for cpiality. ^FIuh feeding has, 
in fact, been one of idle reasoriH why idiey havi! indmited on idie Htor(‘H 
Department instead of obtaining thedr r(U|uiremcmi.H in Imlia. VVc. feel 
sure, tbendon^, that provincial punduming edbemu will w(d(‘cniei idle 
intervmiidon of an impeudad inspeuddug stalT. 

As we have Htaiiul abovcg we couBiihu’ that one great advantage of 
tlH% iuHpc.cting si.alT wouhl he the traiiHinisHion of information from one 
provincH^ to anoidier regarding sources of production and improvementB 
in mamifacXun^, thus tmahling each provincte to learn by the ex|)erience 
of oiduu-B and facilitating more uniform progresH in all parts of India. 
We propose that the (^ontroller-Oeneral of Bton^s sliould work in close 
contact with idle Director of Commercial and InduHtrial Intcdligemse. 
The arrangements for securing this object will h(‘ (^\plain<Hl in (Jliapter , 



CHAPTER XIII. 

Land Acquisition in Relation to Industries. 

199. Many witnesses, representing botli large and small interests, 
« - 4 ‘ complained of the handicap imposed on indns- 

coSiis in acquiring Sandl enterprise by difficulties in obtaining land 
for the sites of factories and other indus¬ 

trial concerns, and the surface rights of mines, in cases where mineral 
rights are not the property of Government. These difficulties are said 
to lie, first, in the trouble experienced in obtaining a good title, in 
view of the complicated system under which land is held in certain 
parts of the country, especially in Bengal, and in the absence in some 
provinces of an authentic record of rights ; second, in provincial laws, 
designed to prevent the expropriation of tenant interests ; and last, 
in the attitude of landowners, who are too apt to exploit unduly the 
necessities of an industrialist whose choice of the site for a new 
venture is limited by considerations of transport, water supply, etc., 
while he is still more fettered when he desires to extend an existing 
factory. There are also often cases where the land required belongs to 
a large number of small owners, and when any one of these declines to 
sell, his refusal may render the consent of the rest useless. We have also 
received complaints regarding the obstinate and dilatory attitude often 
taken up by landowmers in negotiating transfers. Although the indefinite 
subdivision of titles in some parts of India renders these difficulties 
somewhat more acute, they are not, w^e recognise, by any means peculiar 
to this country. 

200. Before discussing the question of State expropriation of private 
property, we will deal with those cases in which 

fero'r *** prevents" by” aw ^ "filing transferor is prevented by law from 
from passing a clear title- passing a clear title. The mechanism for 

meeting this difficulty will doubtless vary in 
different provinces. In the Punjab a transfer to a trader of land belong¬ 
ing to an agricultural tribe cannot be made without the special sanction 
of an executive officer ; and a wide range of relatives and collaterals 
possess the right of pre-emption. Moreover, the reversioners of a trans¬ 
feror have, by Punjab customary law, the right to sue to set aside a 
transfer made without necessity. But in this province pre-emption 
rights have been already declared non-existent in certain areas adjoining 
large towns. In the Central Provinces means are being sought for 
enabling, under suitable conditions, a transfer of occupancy and ordinary 
holdings to be made, when the land is required for non-agricultural 



purposes. Generally speaking, we consider that, although laws have been 
made to prevent certain classes of persons from being deprived of their 
rights in land, even by their own voluntary action, because the cultiva¬ 
tion of that land by, or under the control of, other classes brings about an 
undesirable state of affairs, there is no reason why the same measures 
should be required for land which would not remain agricultural land 
after transfer. We have no hesitation, therefore, in recommending that 
provision should be made in local laws, where necessary, to enable 
tenants, who are prevented by legal restrictions from transferring their 
land or from conferring an absolute title therein, to do so with the sanc¬ 
tion of some proper authority, when it is required for an industrial 
enterprise, more particularly for the housing of industrial labour; and this 
without depriving the proprietor of his existing rights of profit on such 
transfers. 

We also recommend that Government, as an owner of land, should set 
an example to private proprietors of a liberal policy both in respect of 
its rules and of their practical application, in permitting transfers of land 
for industrial purposes. 

201. We are unable, however, to support a proposal which was put 
before us, to allow an industrial concern desirous 

decSon’o? 4Ms'’Sbjec- f acquiring land to call on all persons affected 
tioiiabie. to put m their declarations of all titles or in¬ 

terests in the land within a certain time, any 
subsequent claims being barred. This proposal would, we think, inflict 
hardship on ignorant title holders, 'pardanashin women and absentees, 
who are often themselves unaware of the precise extent of their rights. 

202. The main question which was pressed on our attention was the 
Acquisition by Government desirability of a more uniform interpretation 
on behalf of an industrial of the expression in section 40 (1) (h) of the 
concern under_ section 40 Land Acquisition Act, which refers to the 

0 ^ an cquisi ion . acquisition of land for a Company, that a work 

is likely to prove useful to the public.” The interpretation put on the 
wording of section 40, as indicated by the purposes for which this part 
of the Act has been used from time to time, seems to show some uncer¬ 
tainty as to the class of case to which it should he allowed to apply. 
There appears to he some division of opinion among legal authorities 
as to the circumstances in which the Land Acquisition Act can he fairly 
used by a Local Government on behalf of an ordinary industrial com¬ 
pany. We are not sure, therefore, whether the Act needs revision to 
cover the recommendation which we make below. 

The matter was carefully considered by the Bombay Advisory Com¬ 
mittee, who suggested the following formula as a guide to Local Govern¬ 
ments in the exercise of their discretion as to acquisition on' behalf of an 
industrial concern:—When . . . such acquisition is indis¬ 
pensable to the development of the industry, and ‘ . the devel¬ 
opment of the industry itself is in the interests of the general public.”' 
From this proposal there was found, on discussion with the committee,.. 



to be at least one dissentient, who was inclined to hold that any such 
proposal for compulsory acquisition should be submitted to the Pro¬ 
vincial Legislative Council, or at least to a specially constituted com¬ 
mittee thereof. The idea of procedure by private bill in such cases was 
also discussed. These suggestions relate rather to the mechanism 
through which the Local Government should exercise its discretion, than 
to the principles which should guide it in forming its opinion, and we 
therefore think it unnecessary to consider them in detail here. We 
would recommend that the formula proposed by the Bombay Advisory 
Committee should be adopted with the following modifications :— 

The Local Government may acquire land compulsorily from private 
owners on behalf of an industrial concern, when it is satisfied— 

(1) that the industry itself will, on reaching a certain stage of devel¬ 
opment, be in the interest of the general public ; 

(2) that there are no reasonable prospects of the industry reaching 
such a stage of development without the acquisition pro¬ 
posed ; 

(3) that the proposed acquisition entails as little inconvenience to 
private rights as is possible, consistently with meeting the 
needs of the industry. In this connection we wish to draw 
particular attention to the desirability of avoiding, as far as 
possible, the acquisition of areas largely covered by resi¬ 
dential buildings. 

We also propose that, on the recommendation of local bodies. Gov¬ 
ernment may compulsorily acquire land to provide fresh sites for indus¬ 
tries, which it is necessary to remove on sanitary grounds, and for indus¬ 
trial dwellings. Further, when Government considers an industrial 
undertaking deserving of substantial assistance in other ways at the 
public expense, especially when it adopts such a course as an alternative 
to carrying on the industry itself, there seems no reason why land, when 
necessary, should not be acquired compulsorily. 

It should be a sine qua non that, in all cases where land is acquired 
compulsorily for industrial enterprises, arrangements should be made 
to offer cultivators or house-owners so dispossessed suitable' land in 
exchange or part exchange. Such a course will mitigate more than any 
mere money payment the hardship and sense of unfair treatment caused 
by expropriation. 
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CHAPTER XIV. 

Technical Assistance to Industries by Government. 

203. It is necessary to indicate in somewhat greater detail the 
special necessity which exists in India for direct 
Government participation in the initiation and 

assistance^to industrialists, improvement of industries by experiment by 
advice and help, and where necessary, by 

example. We think that in the peculiar circumstances existing in 
this country, any limitation of the functions of the State in accordance 
with the principles laid down by Lord Morley, which we have quoted 
in Chapter VIII, will render our proposals of little benefit to Indians 
and will also detract largely from their general usefulness. 

The risks to.which private enterprise is exposed in India or else¬ 
where, when embarking on industrial work in new directions, are pro¬ 
verbial. India, however, possesses one great advantage; the new 
industries or processes that may be started here are almost always old 
industries or processes in oth^ countries, though they may require 
modifications to suit them to Indian conditions. On the other hand, 
the country’s lack of industrial organisation, of private consultants 
and specialists, of information on the industrial value of raw materials, 
and of experience in the way of approaching industrial problems, are 
serious obstacles, especially to the smaller-scale undertakings. Under 
present Indian conditions, this class of organised industries has great 
possibilities and is in every way well suited to Indian enterprises in 
most parts of the country. But the Indian investor is most reluctant 
to risk his money in undertakings of this sort, unless they relate tO’ 
industries which are already established and practised extensively. 
Of the readiness to invest money in industries which can already claim 
a number of successes, we have had abundant evidence ; indeed this 
tendency has had the,unfortunate efiect, in some instances, of creating 
more individual undertakings than the industry can support. This 
seems, at any rate, to indicate that there is capital seeking industrial 
outlets, and that the directions in which it can be employed are at 
present, from the point of view of the Indian investor, insufiicient. 
We are further confirmed in this view by the freedom with which money 
is forthcoming for new ventures where the management has earned 
public confidence. 

204. If we are to suggest the way in which Government assistance 
can best be given, it is important for us to 
understand the difficulties of industrialists who 

Indian andustrialssts. . i i • • x * n 
engage m new undertakmgs in India, especially 
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iHi a small sc•alc^ Mnalh*r uitluhl riaJiHt, uiii'tlnT hidiati ta* MurcijK^aijj 
w1h> Ih of taking ’iip a !u*w vt*ntiir(% siddom luw ilu*. advauiagn 
of a narm^ wkicJi (UHiinuyulH i!n‘ ccnirnkmca* «»f a \vitk‘ Mftditm of inva\*4t)rMj 
or ilH' support <d largi*- rnHour(*t\H of Itis own, liinl hn in ilms not in a 
position ongag<* t.hn iissislanon of oKpori(*m^i*d fi^rlinic'nJ lulvistu’s in 
iiis ]>reliminary invinitigat-icnis. Tin* ktiowlndgn, of thn indust-ry wliicdi 
lu*. ])OSS(‘HsnH is nnu’n cd’fon tlian not iniMfUiplotn. Iln may iiiian* fami • 
liuriHCKl liimmdf with it in acdual oporaiitm in luiot.lmr ncniatry ; but 
Bts.rt it in a now ficdd clnmandB grcaitnr prindaeiil cixperiniiau luui skill 
than bn hm \iHually acupiiriul. 

Blit even in case of thi^ largcu- uiidtulakings, wlitu'e fuiulH art* 
snllicient to engage expert i(‘(dmi<*al advi<*e, tlm btllowing 
often occur .. 

(1) Tberct is frtHpumily some* uiKwrtidmty as to the quality and 
tpiantiiy of the raw material. At the outset^ it may ap- 
panmtly he abundant at n^asonaltle prie.es; but directly 
uaty demand for it is erc^atnd, tin*, supply falls cdT or prices 
unacecmntably riKtu It is, theundonu dillhudt to frame a 
safe estnnaie beforehami <m this point, simple*, as it imity 
HCHUn. 

(2) The industry ntay invtdvtt the. training of lidtour to e.arry on 
its Operations, inid this may (*ntail a vtuy cumsiderabb*, 
irdtiar outlay, adding greatly^o the vdmiu 

(3) Country^xniide artiedes eoinp(‘ting witli foreign importa are 
always looked tipon with suHpicion, and generally liave Co 
he sold at a imieh lower price to command a market, even 
when the quality is c(pudly good. 

(4) When huccchh is attained, rival e,ntc‘,rpnHt*H are immediatc'ly 
started, tlie traiiwul labour is entieecl away, tlu^ cerst of the 
material is sometimes enlianced, and eompetitiem, possibly 
in a weak marked, has to be faced, with ilm n*ault tliat the 
monopoly upon whicdi a nctw enterpriser must count to re¬ 
coup (‘Xiraordinary initial expendiitire rapidly vanisluw, 
and proliis art*, reduced to a levc*! at which only tliowi can 
work successfully who have benefited by tlie work of tini 
pioneer without having had to pay for it. 

The cautious individual rc^alises tlmo risks and refuses to be temp¬ 
ted into now paths. Those of a more sanguitu*. tcunperaineni or with 
less experience are attra<ded and too often (ioun*. to gri<*f. 

Some of the dillleultieB which wo havc^ emmuwated above are ctun- 
men to now industrial cdTorts in all cotmtries, and catmot be olimitiated 
in India, But the Government organisation which we propose will 
at any rate ensure technical advice for the small industry, ami adecpiafce 
economic and sciontilic data for all classes of undertakings. This will 
furnish industrial enterprise of al) kinds from the outset with much 
bettor prospects of success than in the past. We belie.ve that public 



r 
^ Pioneering.’ 

opinion is completely clianged in regard to the permissible limits of 
State activity, and that the grant of such assistance as we propose is 
urgently demanded. 

205. We have already, in previous chapters, explained our views 
regarding the means of providing industrial 
research and the results that are likely to 
follow from it. We think it desirable now to 

explain the meaning which we attach to the terms pioneering!’ and 
demonstration,'’ when applied to Government industrial undertakings 

started for the assistance of industries. These two expressions are 
often used as if they had the same meaning, and with the vague idea 
that they cover the whole field of Government assistance. In any 
case, they represent the greatest departure from the old laissez-fain 
standpoint; and it is for these reasons that we consider it advisable 
to describe the actual methods which these terms are intended to 
denote, and the limitations to which these methods should be subject. 

By pioneering ” we mean the inception by Government of an 
industry on a small commercial scale, in order 
to ascertain and overcome the initial difficulties, 

and discover if the industry can be worked at a profit. It must be 
clearly understood that Government should only undertake the pionesr- 
ing of industries when private enterprise is not forthcoming, and that, 
as a general rule. Government participation should only be continued 
till the object with which the operations have been started has been, 
fully attained. By this we do not mean that the Government factory 
should necessarily be closed down, as soon as a private individual or 
company is willing to take it over, or it has reached some degree of 
commercial success. The opportune moment can be decided only by 
a full review of the circumstances of the case, and in some instances 
it will be found that the new industry is capable of development far 
beyond the initial stages at which it is profitable, before the withdrawal 
of Government becomes imperative in the interests of those who have 
invested, or are anxious to invest, capital in the new industry. 

Further, a Government factory which has successfully passed through 
the pioneer stage wiU often prove a useful 
training ground, both for the men who are to 

control the industry in the future and the workmen who are to be 
engaged in it. This leads us to consider the suggestion made by some 
witnesses, that Local Governments should establish and manage what 
may be conveniently termed '' demonstration factories.” The objects 
might be either educational, in which case these factories would serve 
as schools for the training of men as operatives, foremen or managers, 
under strictly commercial conditions; or, in other cases, the primary 
idea would be to show how to improve local industrial practice. As 
examples of the first, we may cite a glass factory, in which the training 
of operatives would be the raison d'etre for its existence ; of the second, 
a silk-reeling and throwing house to demonstrate the advantages of 
modern methods of operation on a factory scale, in comparison with 

“ Oemonsfration.” 
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the existing indigenous cottage methods. These factories would be 
the counterpart in industries of the demonstration farms established 
by the Agricultural Department. In actual practice they would be 
required principally in connection with the development of cottage 
industries, and we allude elsewhere to their necessity as a part of the 
scheme for the training of hand-loom weavers. If the object with 
which each factory of this class is started be kept strictly in mind, there 
can be no doubt that, so long as it fulfils its primary function, it must 
prove useful and can in no sense be regarded as likely to interfere witli 
the development of private enterprise. 

206. Starting with this preliminary statement of our views regarding 

Division of industries into attitude which should be adopted by Gov- 
“cottage,” “small orga- ernment in rendering assistance to industries,, 
nised ” and orga- we may now indicate the different ways in 

nise in us ries- which action can be taken and the various 
methods hy which the machinery that we have proposed to create can 
be brought into direct contact with industries. We have now in India 
two industrial systems working side by side, covering respectively :—. 

{a) Industries carried on in the homes of the workers, which we 
have designated as cottage industries.” In these the scale 
of operations is small and there is but little organisation, 
so that they are, as a rule, capable of supplying only local 
needs. 

(6) Organised industries carried on in workshops or factories, 
which vary in size from simple rural factories, carrying out 
a single operative process, to the big textile mills and 
engineering workshops, employing thousands of hands and 
possessed of a complete organisation both for manufacture 
and brade. 

These organised industries may be subdivided into two classes. 
In the case of the first, the interests involved are mainly of a provin¬ 
cial character. In the case of the second, the industries have markets 
extending far heyond the boundaries of a single province or even of 
India, and their inception and management give rise to questions of 
inter-provincial or even international trade, which can best be handled 
by an imperial organisation. As examples of these two classes oi orga¬ 
nised industries, we may cite, as belonging to the first, engineering 
workshops, tanneries, sugar factories, rice mills, some textile mills, 
cement works, glass works, wood distillation plants, distilleries and 
breweries, and the majority of the miscellaneous workshops engaged 
mainly in manufacturing for a local market. In the second class will 
be included industries usually carried out on a very large scale and 
involving very high capital expenditure, such as heavy ” chemical 
works, iron and steel works, electro-metallurgical and electro-chemical 
works, ordnance factories, factories for the manufacture of explosives, 
and the largeit metalliferous mines with their associated metallurgical 
works. 

I 

f 

I 



It wills wc thiiikj Ite obviouB from tlie outnet, that cmoh of ilmao 
systems will requiro Bcqmrate tre.atrnents aiul the iiiiiimar hi wliioh they 
eati l)c asBistcd will be most Ciisily explaimal by a refertaitm to ojciitiiplea 
which have coinc to our notice. 

207. As regards cottage iiuluHtries »wc uchhI add Init little to out* 
rcmtirkH iu Chapter XVII. 11ie worlo^ra iin^ 

Help to c®ttag® industriw. lUKHlueated and witliout a kncnvledge 

cd anything regarding thtur traxlcs c‘.xca‘pt what ean be, acupunal ltH»aIh\ 
Their lack of cdiuaition dtaiies tluan a.<uu‘.HH to tlie nnmt. c‘lenieniarv 
technical litera-turt^ and they (am Ih^ iiilluetieed (»nly ty oeidar dtnnoii- 
strations in their own tu‘ig!ibourliood. Had tlnuleiivities of the Ayr 
cnitural l)epa.rimcm(; b(‘4m e.otdimHl to laboratory (‘Xperimentii or pc»i 
euItiuT.Ss they would hav(‘, had hut little itdliieiieo on ilm (uiltiv'iiiom 
id the countiry. W(^ found in Madras that ilia himddoom wea?era 
had been gr(^4iily inlhumced by tlu^ peripatetic w^eiwiug parties wliicli 
arc at work therOs and useful results have betm obtiiiuecl in Mysorii 
by sending round a skilled blae-kstniili and his aHHisianti provided with 
suitable tools, to tcaich tlie village artisans improvtul met hocls of smithery. 
Owing to their lack of contact witli the ouisich^ world, mnv ideas do n »t 
laaidily occur to these smah work(U*s, and they can riauavo material 
lu^lp from the suiiply of new paUanms and designs, an example of wlticli 
we saw at the Amarapura W(^aving He.honI near Mamlaisy, where tli^' 
popularity of tlie se-hool was a-ImosL (‘.nfarely dm^. te ithe mnv dmtigit i 
iiitroduced by tlu^ Supca'intamdemt. Much imeftd work (oiu be dmn* 
by bringing to tlu'. no(ae(‘, of a-rtisa-UH labour saving (hwdetni, itr ev«'n 
fiiudi com])ho\ picH’.es of mtHdiia.niHm as tlie jaetpiard maeJum^H for weavim* 
intricate patterns on handdooms. d1ie proca^sHCH (nnploy(Hi by metal 
workcirs are especially suseaqjtibk' of improv(ummt in this way. In 
most parts of the country they are ignorant of the use of pidteriw lor 
casting work and of the advantages of stamping, prtiising iintl npitiii'ii?,^ 
metal. Whore considerable colc>ni(m of t-lunse artisans exiit, thiiir ifciifuM 
can be raised and their output greatly incu’taised by tlie establishnieni 
of small ■auxiliary factoric^s employing maelumny to carry out opera¬ 
tions whieii involve miuh tins*. a.ud labour when carried out by hand, 
d'hesc niay be startcul by privates imlividualH, by Uovernment, or by 
eo*(»p(a*atiou junong the artiHjma tInm.K‘1v<*h, asniMl.rd by Hovenumnif. 
fc)oim‘ attempts in this dir(*.c.tion, we found, iuid bcum mmh^ in Madr.i a 
.Nagpur and the United Frovim’.es; but (Mjuipmeiit was lacking and i!n* 
att.(‘mpt8 were not properly (tarried Ihrougli. Tlie rxtinil ic) whtclmio* 
op(u*ativo working can be inl-rotlueed among nrfisiuiH han not yet b‘efi 
investigated, and we have alluded to this subjis’t in (Jhapter XVIII. 
lift owns and cities where tlmre is a public ehaUrio supply, thci iii© of 
elee.tro-motors for driving small maeliim'S has Ihhui but very slightly 
encouraged. We have not thedcnist doubt thid. they will ult-iniidcly 
prove most helpful to tlie artisan and will greatly faealilitb^ the infm 
diiction of a more organis(al sysitmi of prodncta'om Kimdiy, we havii 
to draw attention to the urgent m‘cessity for introducing beit.er itietliods 
r)f mark(‘ting the outturn of cottage industric^H. In this mattiu’ it would 



appear tliat Japan has been singularly successful, and we have gathered 
evidence to show that it is only the initial difficulties connected with 
the organisation of such work, that have debarred India from parti¬ 
cipating in similar advantages. 

208. In the case of the existing larger organised industries, there 
will seldom be any call for technical assistance, 

under the control of competent 
experts, who will only look to Government to 

conduct scientific researches and to provide accurate economic data, 
including such information as it will be the duty of the Commercial 
and Industrial Intelligence Department to supply. In the inception 
of industries of this class which are new to India or to a particular area, 
Government can render much assistance, both by way of conducting 
preliminary investigations regarding the raw materials available, the 
conditions under which the industry may be carried on, and the markets 
open to its products, and by the supply of technical advice in regard 
to-the location of the factories, the design of the buildings, the arrange 
ments for water supply and the selection of the machinery to be employed. 
To carry out this work, the services of industrial experts, who would 
be mainly mechanical engineers vdth special industrial experience, 
would be necessary ; and the imperial scientific services,would be drawn 
upon to provide tlie more highly specialised forms of scientific and 
technical assistance. Preliminary enquiries will frequently involve the 
examination of raw materials by an analytical chemist, and, in each 
province, there would be required at least one man drawn from the 
Indian Chemical Service, with a staff of assistants and a properly equip- 
^ped laboratory, to deal with this work and to advise on ordinary local 
questions such as the quality of the water supply, the calorific value 
of the fuels available and the disposal of refuse. 

209. We have already emphasised the importance of small organised 
industrial undertakings, and have explained 

difficulties which confront them and the 
reasons why they have so largely failed to 

attract support. The Indian industrialist operating on a small scale 
frequently embarks on a venture, being imperfectly acquainted with 
the nature of the business, and, at the very outset, handicaps himself 
by laying out his limited capital on ■ unsuitable plant and machinery. 
There are no consultants to whom he can go for advice, and usually 
he copies blindly what he has seen working somewhere else. It is desir 
able to provide competent technical assistance for such a man. To 
furnish some idea of the scope and variety of work in this direction 
which a Local Government may properly undertake, we have tabulated 
at the end of this chapter the technical assistance which may be rendered 
to industries, provided the Department of Industries is equipped with 
a suitable staff, many of the members of which would be drawn from 
the imperial servics which we propose. 



Iniilatlon of small Inilsis- 
trial undertakings. 

210. It is obvious from an examination of this table of industries 
that a considerable number of experts are 
necessary to advise what should be done, if 
each undertaking is to start under favourable 

conditions in respect of plant and of methods of working. It cannot 
be too strongly emphasised that in a country like India, where a very 
high, return is expected on capital, every possible care should be taken 
over the preliminary enquiries and in the preparation of the plans, to 
secure the highest degree of efficiency compatible with the conditions 
of working. The saving of labour is not always a matter of importance, 
and it often happens that nothing is to be gained by the adoption of 
absolutely automatic plant; but, on the other hand, it is essential that 
the efficiency of processes of conversion or extraction should be as com¬ 
plete as possible, and that there should be no avoidable waste of raw 
materials or accumulation of useless by-products. Many of the failures 
of the past have been due to neglect of these important matters. 

An experienced Director of Industries would have no difficulty in- 
deciding what type of expert is required and at what stage he should 
be called in. For some industries the Imperial Government should 
retain such men in its service, who would be deputed to assist provin¬ 
cial undertakings whenever necessary. Occasionally, the matter in 
hand may necessitate the engagement of experts to deal with parti¬ 
cular problems; but, as has been already said, the majority of cases 
will simply involve the introduction into India of the most advanced 
practice in Europe or America. Such knowledge is usually in the posses¬ 
sion of firms who have taken up the manufacture of the plant required, 
and the expert advice can be obtained by calling for tenders to comply. 
with specified conditions. The staff of the Local Government must 
be in a position to prepare the specifications and be capable of deter¬ 
mining whether the tender submitted complies therewith satisfactorily. 
Where considerable preliminary research is necessary, or where the raw 
materials have to be subjected to detailed examination, it may be anti¬ 
cipated that the officers attached to technological institutes will be 
able to render useful service, and, as these institutes develope, they 
may be expected to supply in India itself the class of men who will 
ultimately become specialists in the various branches and ramifications 
of technology. 

211. In addition to rendering assistance in the starting of new in¬ 
dustrial undertakings, extremely useful work 
can be done by Government for many years to 
come, in helping the owners and managers of 

small power plants to maintain them in good working condition. We 
were particularly struck with what ha^ been done in this direction in 
the Madras Presidency in respect of the numerous small pumping in¬ 
stallations, rice mills and other power plants which have been installed 
in recent years, chiefly by reason of the assistance given through the 
local Department of Industries. The necessity for this kind of assist¬ 
ance in a country like India, where the use of machinery is so little 

Maintenance of small 
indsistrial undertakings. 

1 oo 



developed, becomes tbe more apparent, wben we remember tbat even 
in England, the owners of steam boilers established sixty years ago, 
and have voluntarily maintained ever since, what is known as the 
Manchester Steam Users’ Association, whose object is, by competent 
and scientific inspection of steam plants, to prevent boiler explosions. 
What is found so useful in England in respect of part of the equipment 
of a factory as to''be carried on by a private association, will be found 
of great advantage in India in respect of the whole equipment. 

212. In our chapter on the industrial deficiencies of India, we have 
given some account of the work which will 

Industnes^ off^^ational to be done to place India on a firm basis 

of economic self-sufliciency and of self-defence ; 
and it is clear that, from this point of view, there are strong arguments 
for a policy of direct Government assistance in respect of essential new 
industries. We contemplate that only in exceptional circumstances 
will Government itself carry on industrial operations on a commercial 
scale ; but it is necessary to establish and maintain Government fac¬ 
tories for the manufacture of lethal munitions, and to exercise some 
degree of control over the private factories upon which dependence 
wall be placed for the supply of military necessities. This, in most 
cases, could be obtained in return for guarantees to take over a definite 
proportion of the output, and should be exercised only to ensure that 
adequate provision is made to meet the prospective demands of the 
country in time of war. The methods which will have to be adopted 
to secure the establishment of such industries would naturally vary 
with the conditions under which each will have to be carried on. The 

' degree and kind of aid which would have to be furnished, would largely 
depend upon the extent to which their productions can be disposed 
of through the ordinary channels of trade. In some instances, the con¬ 
ditions may be such that the expense of production will always exceed 
the cost at which articles of similar quality can be imported, and in such 
cases the industry can only be maintained by the grant of direct finan¬ 
cial assistance or by the indirect operation of protective duties. In 
those industries which it is desirable to start and maintain on military 
grounds, the responsibility fox action must lie entirely with the Imperial 
Government, who would naturally invite such assistance as Local Gov¬ 
ernments can usefully afford. 

Besides industries • essential to the safety of the country in time 
of war, we have mentioned others which will be of considerable econo¬ 
mic importance and add to the industrial strength of the country in 
peace time. The natural resources of India are capable of furnishing 
the raw materials of many industries which do not now exist in the 
country; but knowledge regarding them is by no means complete, 
and there is no fund of accumulated experience. We have" already 
explained, when dealing with the question of assistance by Govern¬ 
ment to the large organised industries, what forms this assistance may 
suitably take. The actual inception of these undertakings will usually 



be a matter for private enterprise, and the necessary assistance can 
usually be afforded by the local Departments of Industries, with the 
help, in some instances, of imperial of&cers ; but they will sordetimes 
be of such importance to the country generally, and require the employ 
ment by Government of so costly and specialised an agency to work 
out the preliminary data, that it will be beyond the scope of any Local 
Government to do all that is needed. A potent means of aid in the case 
of industries producing articles required by Government would be 
guaranteed orders, and these can be arranged for on the fullest scale 
only by the Imperial Government, 

" 213. The foregoing description of the methods to be adopted by 
Government in assisting directly in industrial 

Organisation rec|ui^d by development will show the necessity of an 
Government to fulfil the . • i • • x i.* i • vr i 

above duties. extensive administrative machinery. Nearly 
every provincial Government has set about 

establishing a Department of Industries, and the bi^lk of the executive 
work will naturally fall to these departments, which should have at 
their heads experienced industrial experts. They will require in most 
of the provinces a large staff of officers with special qualifications. 
Those directly associated with organised industries would be men of 
scientific attainments, who have specialised in mechanical engineering 
with a view to its technological applications, whilst a staff of skilled 
and experienced craftsmen would be required for the assistance of 
cottage and minor industries. Already in Madras it has been found 
necessary to appoint district officers in places where industrial devel¬ 
opments are proceeding apace, in order to provide for the efficient super¬ 
vision of new undertakings, and to ensure prompt assistance to those 
in operation, whenever accidents occur or difficulties crop up toat are 
beyond the capacity of the management. The volume of such duties is 
rapidly increasing, and may probably grow even faster under the stimu¬ 
lus of the measures which we propose in this report. 

214. While we contemplate the utmost possible decentralisation 
we have shown that some share in the direct 

^"VovernmeiS.^^*'*^ assistance to industries by the State will have 
to be taken by the Imperial Government. 

The exact line of demarcation will, to some extent, depend upon the 
degree of provincial autonomy accorded to local administrations ; but 
it is obvious that the imperial department should exercise supervision 
over research work ; that it should be responsible for the conduct of 
investigations of general interest to the greater part of India ; that it 
should exercise control over Government factories and such industrial 
undertakings as are necessary in the interests of national safety, or 
the scope of which brings them outside the range of the equipment 
with which provincial Departments of Industries will ordinarily be 
provided, and, finally, that it should watch over provincial adminis¬ 
trations in order to secure the maintenance of a uniform industrial 
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CHAPTER X¥. 

Miscellaneous Points of G*0¥emment Law and Practice- 
affecting Industries. 

Tile Employment oi Jail Labour. 

215. In the past there has.been much complaint by Chambers of 
Lack ®f p®licy- Commerce and private firms about the unfair 

competition of jail industries, and regulations 
have been made to prevent their underselling private manufacturers 
in the open market. The question of suitable employment for prisoners 
in jails has never been properly examined in reference to its economic 
aspect, and no general policy has been framed for the guidance of jail 
departments. As a matter of fact, most provinces follow more or less-- 
the same lines ; but apparently the work which is actually done in 
jails depends very largely upon the attitude of individual Jail Superin¬ 
tendents. Briefly, jail industries are necessary to keep prisoners em¬ 
ployed, to recover as far as possible the cost of the upkeep of the jails 
by the sale of the products of their labour, and to teach them a trade* 
by which they may earn an honest livelihood, when they are once more 
free men. 

216. In jail industries, only manual labour should, we consider, be 
allowed, and they should be so chosen that 

Kw be Mitt P"* into tlie finished goods repre- 
sents the major portion of the cost of produc¬ 

tion. The establishment of power factories inside jails and the exten¬ 
sive employment of machinery we regard as undesirable, and the com¬ 
plaints which we have received concerning the competition of the 
woollen mill in the Bhagalpur jail and the cotton mill in the Coimbatore 
jail are reasonable. We think it is desirable that the question of the 
employment of prisoners in jails should be considered by experts. A 
careful scrutiny of the requirements of Government departments would, 
we believe, show that jails could supply their needs to a much greater 
extent than has hitherto been done. There is an obvious tendency 
in jail administration to regard with favour the development of jail 
industries with a view to large receipts. The abuses to which this 
policy is liable might be counteracted bj giving the provincial Directors 
of Industries and their advisory committees some voice in the matter, 
with-power to make recommendations to the Local Government. 

The trades at present carried on in jails by habitual criminals belong 
very largely to the type of (pottage industries, with which their products 



fre(|U(‘Jiitly '‘riiiH HceniH in inuny wayn tmcloBirnbln ; and fur- 
iJi(‘,rnHm‘. it in iilinoBt unknown to find a man who Iuib learnt Hindi an 
iiuluHi-ry tinder jail conditioiiH jmictiHin^^ it mi return to lilicniy. If 
Mi(‘. lH‘nuli{4iry (uirpet weaver underntood wluit wan i^oing on, lie. would 
prot{‘Ht. an emphatically a*^cunBt jail <*.arpcd; faedorii^H an (hiambe.rH of 
fbmuuuT.e! have done a^^aiimt power e.otton weavin^j; in jailn. Ah a 
maticu: of fact^ liin proi.(‘Htj thouidi nilent, in edVcd.ive. Jh‘, rcmderH it 
impoHHible for a releaned priHonerj no matter how Hkilltnl he may he an 
ih carpet weaver, to praetiHc liin trade, and one of the pn^Himnnl ohji^eiH 
ol’ jail adminintration in thercdiy (’runtrated. (Cottage intluHtrie.s are, 
mor(‘ovcr, comparatively light and pleanant oecupatioiiH, and Hhould 
l)(% though it in doubtful if ibt\y ar<^ in all canes, reserved for weakly 
priHoners. Tlie above remarks do not, of eonrs(% rcdcu* io i’he iniiiateH 
of r(‘format.ori(‘.H or jlorstal jails. 

The Prevention ol Adulteration. 
217. Wc5 ha,V(‘ exaaniiual wii-h eon,sid<*raJ)l(^ ih(‘. a4*giim(‘niH for 

and against legislation io iirtwmii ih(‘. a,dulit‘rii- 
Food anil Drags. a.ri.ielc\s iniendcal for loe.al (‘onsumption 

and of produe(». for c‘Xport. ’'ria^ eauSe of hiodsiulTs for hnad e-onsump- 
iion prescnii'H fcnv di(!i(niltit‘S, for puhli<'. opinion is agnaal irhat, so fa.r 
ais ibest^ are e.onceriuah their adultm'ation sliould lie punislm/ble! by 
law. In tla‘. United Frovinees, an Atd lias litam in fore.e for some yea,rs 
pcmalising the adulteration of food and drugs, and legislation in otlau* 
provinces is following similar lines. The adulteration of drugs is, liow- 
c‘V(U% much more diOlcult to de.al with, and it is douhi/ful if legislation 
is likciy to be very elTective in tliis dircadion. The organisation for 
enforcing the existing Acits recjuin^s c.onsiilerahle sl'i’engtluming; at 
pr(‘sent it exists only in ce.rlain municipal areas. 

2IH. As rtgards raw prodiua^. for (export or hxad manufae.tung the 
balane.e of (annnau’eial opinion is that legisla- 

Raw produce. would not be likety t.o (dlVet a.ny improxa^- 
immt in tla^ present staiie of things. Then‘. (am la*, no doubt that tin*, 
real r(‘nunly lies in the lumds of tin*, buyers. Ibis ha-s bcaui chauiy 
proved by tlie improvennnit in quality of Indian (‘.xporis of wlieat since. 

the introduction of the 1907 whtait contract. <d' 
tiie London Corn iVade Association on a basis 

of two per cent, admixture of otluu’ food grains, but fnni from dirtu 
This contract lias, we Ixdieve, camsed no trouble with selhu’s, and it 

app(airs to us that its provisions might In? 
Oil seeds. (*xt(?nd(‘d. Lins(*ed a,ml otlnu* oil se(*ds have 

a.lso b(i(*.n Hhipp(?d to tin? Unite.d Kingdom on pure ba-sis coutraels siiuu? 
1910, 'wit-h satisfa(?tory ivsult-s to all coiU'anmMl, and a suggestion has 
b(a?u made tiiat exports of oil s(‘(‘dH to oth(?r countri(*s also should be 
similarly n^gulaicul. Hut we rcqx'at tiiat thew are matters for arrange- 

. ment bctwecm (exporters and tli<*.ir buyers, and tiiat the latt(?r are in 
a position to insist upon freinlom from adult(‘ration if they really 
want it. 

Oil seeds. 
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Cotton. 

In the case of jute, the question of legislation against adulteration 
has been frequently and thoroughly discussed 
within recent years, and a bill was actually 

drafted by the Bengal Government in 1916, but was dropped owing 
to the general commercial opinion, which Government appears to have' 
shared, that in practice it would prove inoperative and unworkable. 
It is perhaps possible that the act of watering jute might be made a 
penal offence, but it would be a very difficult one to prove, as jute iS' 
naturally wet after steeping, and the matter may safely be left to the 
mills and .the shippers, who will not buy wet jute from fear of '' heart 
damage.’’ 

Similarly, it has been suggested that the actual watering of cotton 
might be made a penal offence, and again that 
the licensing of gins would probably have a 

deterrent effect upon adulteration. This latter proposal appears to^ 
us worth consideration, but we prefer to express no definite opinion 
regarding the adulteration of cotton, in view of. enquiries which have 
been made by the expert Cotton Committee, recently appointed by 
Government to consider as a whole the many problems relating tO' 
this industry. 

219. An important witness in Calcutta stated to us that business iu' 
produce would be greatly facilitated, if Gov- 

e I ca es 0 qua ity. ernment certificates of quality and weight were 
enforced upon shippers and buyers ; but when we consulted the Bengal 
Chamber of Commerce regarding his proposals, which they in turn 
referred to their membership generally, we found t^t the bulk of com¬ 
mercial opinion regarded them as wholly impracticable and unnecessary. 
In any case, we do not see how buyers abroad could be compelled tO' 
accept such certifi.cates. 

We consider, however, that Government should do what it can to 
strengthen the hands of the recognised associations which are affiliated 
to the various Chambers of Commerce, and should give ready consi¬ 
deration to any practicable proposals put forward by them, whether 
designed to prevent adulteration of produce or to stimulate improved 
production. 

220. But we would make one exception to what we have written 
above, with reference to the trade in fertilisers. 
There are at present in India no laws to pre¬ 

vent a dealer from selling as a fertiliser anything that he may choose 
so to describe, nor are there any legal standards or percentages of error 
ill description. In Great Britain, the Fertilisers and Feeding Stuffs 
Act of 1906 compels sellers to describe and certify their wares ; it also 
empowers the Board of Agriculture to fix percentages of error for certain 
ingredients of both feeding stuffs and fertilisers. We consider that an 
Act on similar lines should be introduced into India, and we understand 
that it would be welcomed both by the trade and by the public. 
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The Administratioii ol the Boiler and Prime-Mover Acts, 

ilU. With ivfe.reiHM*. lu l!ic‘. uclmiiiist.nd.icHi c>[ ihe. various proviricial 
iuid FritiicvMovta* Acin, ihara is a ijrreal 

in 
varldus provinces. 

Diversity ef practice in divco’Hiiy of prao.l.ic*^ all over India, which 

nau.Hc^H teuihlc, pciv.oiiH who purc.haBcj hoihn\s 
iro!!! oiht‘r parts of India or di'siro io ciiiploy (nj«.dn(Mn\s who liold (unii- 
lir.adeH frcjin othcu’ provincuNS. Wc Iiavi*. t*iii|uirod c‘-!oHc^ly into iho c[ut\s!.ioii 
id tho iuniiru'.aiion of (Migituuu'S and Iniilcr atfvndani.H, Wo do not find 
that in provincu‘H wlun’o coriilloaiion is nuitiirod, (niginoors arc botko’ 
c|iialiruul cu* ac.cidcnitH Icbb frtaiiunit than in thono wliero ihin in not tlio 
rano. It is urgiMi that ihoHo eed-ilicudoB arc*, to boiuo oxteiit a guarankai 
f.o owners of. small industrial plants of the competence of applicants 
for employment. We do not attacdi miieli importance to thif argu- 
incmt, atul it will liavm sihl l(‘ss vA‘ight if ovvjiers and employers have 
the advice of a l()C4il !h‘,pari.ment of I'mlustricH to help them. On tlie 
ut-luu' hand, it is undoubtedly th{‘- casc‘. that i-h(‘. possession of a certi- 
iicak^ gives a ficd/itious valine io its holder, and makes it more expcti- 
Kivc5 to eiti])loy Idnn on small iiistaliations. It is true that certain edu<?a- 
tlorial institutions owe many of their pupils to tlie faed that they propane 
f.hem for boiler e.eriilie.aki examinations, but this is Ix'side tlie point. 
The. demand for (pialifual engineers is great.ly on the iiuo’case, and a 
better class of man than the mere Smginc*. driver’ must be provided 
for the larger organised induHtries. 

Accidents are usually duc^ eitlur to earelcBeness, or to defects iu the 
plant. When due to ignorance, •which is seldom, tliey arc likely to 
oe.cur dtiring the absence of the responsible attendant, a possibility 
tliat is at least as great in provinei^s whicdi insist on certificates as iu 
those which do not. It must also Ix^ rmnembercxl that at ]u*cscnt the 
law dom not ajiply to the (xise of internal combustion engines, whieli 
ar(^ not 1(‘.sh liable^ to accidents in th(‘ir way tlian steam ongiiu's. 

:322. Tht^ Boiler Inspection 'J)(‘.partment is e.ouBidercd at length in 
tii(‘. report of thc^ Public Services Commission 
(page PiO). The CbrnmissionerH lay down four 
principles for gmnwal guidance ♦ 

** la thd fiwt pkoo, the time hiw oomo to midee tho bollor iaspootors QovomtaotU 
Btirvtmte iu every respoot, Hko the hwtory iuapoatora, and to pay from gaaorai revenuae 
both thoir iakrla-i and thair pousioui, irranpaotiva of tlia amount of faas oamocl. 
ScHKXidly, cot part suparvliiou of thc^ iiiapaoting staf is ossontial Polico ofhcjorB and 
intuniiarH of tha Indian civil Bcrvico do not powaaBH tha naaoMary tat'Juuoal (|uaUlioatiomi. 
Thirdly, tha pranaut syHtam, by wluah h\ aartaiu placas rapn^saatativas of tha inttu-aatH 
f.o inapaatad hava k voioa in tha mauagauiant of tha iimpoation da{)arlanaut, m un- 
Houru!, arxl Hhould ho idxdiHliad. Kourthly and linally, tlxu’o nhould ho one oHicar in 
auaii of tlx^ larg(X‘ tu’ovinoaH who Hhould ha r(5HiK)nHibla for tiia aUaativa working of tha 
in.spaatitui iX/alT. Ha nhouhl ha aalhui aithar a ciniaf or iirst insju^ctor aooording as tha 
work to bo dona in t)U a largo or Hmall soalo,’* 

We endorsee ib(4se recommendations, and would add tlic following 

(i) Boiler inspection should bt‘. u duty of the provincial Depart 
meuts of Industrit‘s. 



(2) The Imperial Department of Industries should draw up a series 
of technical rules for the guidance of inspectors in determin¬ 
ing the pressure for which a boiler may be licensed through¬ 
out India, and should bring and maintain these rules up 
to date in a form applicable to the various modern types of 
boilers. 

(3) The laws compelling persons in charge of boilers to possess 
certificates should be abolished. 

The second and third of these proposals would involve legislation. 

The Mining Rules. * 

223. A considerable r<.mount of evidence was forthcoming regarding 

Criticisms of existing rules. suitability of the rules under which minin'i 
concessions are at present granted by Govern¬ 

ment. Our conclusions are that the rules have, except in a few com¬ 
paratively minor respects, stood the test of working admirably and 
that the criticisms received were mostly shown, on discussion with 
witnesses, to be due to misunderstanding of the effect of the existing 
rules, or to failure to realise the difliculties which would arise from 
adoption of the alternatives suggested. 

There are, however, certain matters connected with the working 
of the rules on which we desire to put forward our suggestions. We 
recorded a considerable amount of evidence regarding the injury to 
the mineral possibilities of the country caused by wasteful methods^ 
of working; and it was suggested that small mine owners would be 
greatly benefited by the advice of Government mining engineers. Some 
witnesses even considered that these ofl&cers should have power to 
compel mine owners to follow their advice. The main objection to 
this course is the danger of loss to a manager forced to follow ofilcial 
advice regarding the development of his mine. In some countries, 
royalty owners are interested in seeing that their properties are econo¬ 
mically worked. In India, unfortunately, private royalty owners do 
nothing of the kind; indeed, in some cases they insert conditions in 
their leases which directly tend to cause wasteful working. Whether 
or not any general steps should be taken at this stage to ensure the 
economical working of privately owned minerals, it certainly behoves 
Govermnent to secure this end in the case of its own properties. We 
have also considered the proposal that Government should insist on 
concession holders employing qualified mining engineers ; but, while 
we recognise that there is much to be said for such a course, we feel 
that hardship would be caused to poor concessionaires, unless provision 
was made for exempting small or easily worked deposits. 

224. We would, therefore, only recommend at present that a suit" 
able staff be entertained in connection with the 

Increased staff to inspect Geological Survey Department to inspect Gov- 
laovernment concessions ^ i 

recommended. ernment concessions. The experience gamed 
in a few years by such a staff would show how 



far it would be possible to insist on all Government concessions being 
worked by qualified men, and the extent to which small concessionaires 
may be benefited by the advice of Government mining engineers. 

The existence of such an inspecting staff would admit of more elasti¬ 
city in the terms of prospecting licenses, alike in respect of area, length 
of currency and rental. If Government were in a position to satisfy 
itself by expert inspection, that a proper amount of development work 
was being done, it might, in the case of a property requiring heavy 
expenditure in its initial stages, grant a more extensive area on a pros¬ 
pecting license for a comparatively long period. It would be unneces¬ 
sary to burden the enterprise with a high acreage payment, when the 
Government inspecting staff could ensure that a proper amount of 
development work was being done. This proposal would, we think, 
meet the difl&culty at present experienced by concessionakes where 
extensive operations for the proving of mineral values are required, 
as for example, boring for oil or for minerab occurring at uncertain 
intervals on a known geological horizon. The Mining Eules provide 
for the renewal of prospecting licenses under the authority of the Collec¬ 
tor up to a period of three years. The rules are silent as to the power 
to give further renewals, which is presumably reserved for the Govern¬ 
ment of India. We think that, with the help of the system of inspec¬ 
tion which we have proposed Local Governments might be authorised 
to grant extensions in such cases up to a maximum period of five years. 

It will be noticed that this system of inspection would entail a sub¬ 
stantial increase in the staff of the Geological Survey. Several witnesses 
of undoubted authority drew our attention to its inadequacy, and they 
hesitated to make proposals for useful forms of Government assistance 
to the mineral industry, only because they assumed that the cadre 
was fixed. In view of the national importance of minerals and of the 
act that mefl&cient working destroys for ever the value of a deposit 
that might in future be of vital importance, we consider that the addi¬ 
tional expense incurred in such an increase would be an investment 
that Government can undertake with absolute confidence. 

226. In view of the constant changes in minmg methods and develop¬ 
ment, we think that the present form of mining 
lease might be considerably shortened and 
simplified, leaving certain matters specified in 

the lease to be dealt with by rules made from time to time ; such rules 
might be suggested by, and should in any case be submitted for criti¬ 
cism in advance to, local committees of private mine owners presided 
over by a Government official. The present system of trying to pro¬ 
vide for every possible contingency by an elaborate lease must result 
in undesirable rigidity, while not securing for Government the degree 
of control desirable. Further than this, concessionaires, in the case of 
small alluvial and other obviously short-lived deposits, would probably 
be glad to accept short-term mining leases on simple conditions and 
free of multifarious restrictions. 



226. Tliere were many complaints of tlie difficulties experienced by 
.... .. mineral prospectors or mine owners in areas 

* mineral* rights!*"”^ where the mineral rights were in the hands of 
private land owners ; these mainly had reference 

to the great subdivision of proprietorship or to the obscurity of titles. 
These difficulties are similar to those experienced by all investors who 
desire to acquire property in such areas, and we see no reason for 
making any recommendation regarding the registration of titles, or the 
compulsory acquisition of surface rights where Government does not 
own the minerals, except in the possible case of a mineral which is 
essential for national purposes, and of which only a very limited quantity 
exists. 

227. Other complaints by witnesses had reference to local rules 
governing the working of special minerals, and 

Mining Manuals nijght be grant of licenses and leases of minerals 
prepare^_ m^ce am outside the scope of the Mining Eules. Would- 

be concessionaires said that they experienced 
difficulty owing to the diversity of rules and practice as between one 
province and another, especially in respect of minerals like limestone, 
which are now required for large organised industries, such as iron 
smelting; and generally from the lack of any complete and readily 
accessible compendium of the local rules. We think that, in provinces 
where there is considerable mining activity, it is advisable for Local 
Governments to issue Mining Manuals similar to those published in 
the Central Provinces and Burma. These should include the Govern¬ 
ment of India Mining Kules, the local supplementary regulations, and 
any other provisions of rule or law that are likely to be encountered 
in the course of their work by persons engaged in mining. We suggest 
that these manuals would be of increased value if they contained notes 
prepared by the Geological Survey Department on the known mineral 
resources of the province and references to publications containing more 
detailed information. 

We received also a quantity of evidence regarding certain local 
difficulties which have arisen in special cases, e.g., in the case of mica 
mining in Bibar and Orissa. These involve no change in the Mining 
Eules, and will doubtless be considered by the Local Governments 
concerned. 

The Administration of the Electricity Act. 

228. A matter of considerable importance whch may be convenient¬ 
ly discussed here, is the working of the Indian 

Administratien^of law and j^i^^tricity Act regulating the supply and use 
of electrical energy. There are now numbers 

of electric supply companies which provide electrical energy for domes¬ 
tic consumption, for industrial purposes and for public use. Although 
only one or two witnesses came before us whose position entitled them 
to give evidence on these matters, we were furnished with both infor¬ 
mation and criticisms by the representatives of the Electric Supply and 



Tr^rriTin Federation of India. Considering the magnitude of the in- 
involved and the novelty of public electric supply, there was 

onimrativelj little complaint r^arding the administmtion of the 
r framed under the x4ct. It was, however, brought to our notice 

::i some provinces the professional qualifications and experience of 
!.!“ ElC'Ctric Inspectors not command the confidence of the managers 

: r’ne Iirgcr local undertakings. The principal criticisms were that 
*■ 1? rules were too rigidly worked, that they were sometimes wrongly 

' -rpreted, and that there was an unwillingness on the part of the 
l\^poc’toT5 to assume the responsibility of relaxing the rules incases 
'.'.’•krrh obviously demanded it. To remedy matters, it was suggested 
!o !i« that men of higher professional status and with practical and 

'’o:::! or rial experience of electric supply undertakings should be appoint- 
4 A' lii-ipeetors. and that an imperial Advisory Board should he estab- 

to advise Local Goveriiments with regard to appeals from the 
b. n- of their Electric Inspectors. We support the former sugges- 

-trongly, but it appears to us that the appointment of provincial 
Advisory Boards, as contemplated in section 35 of the Act, will meet 
the needs of the case, especially if these Boards are permitted, when 
n^cessBryp to consult experts such as the Electrical Adviser to the 
Government of India. We consider it extremely desirable that Governr 
meat should encourage the industrial use of electricity supplied from 
ceiitral generating stations. It was represented to us that section 23 
of the Act did not allow a licensee under the Act to discriminate in res¬ 
pect of Hs charges between the domestic and the industrial uses of 
el^trical ener^. We are not sure if this interpretation is correct, but 
if so, the section would seem to require amendment. Without entering 
into tachnical details, we may state that we agree with the contention 
thit the load factor should be taken into account in filing the charges. 
In congested cities, and particularly in Calcutta where the smoke nuis- 
Biiee is greatly aggravated by the numerous small steam plants set up 
to drive rice and oil mills, it is essential that no obstacles should be 
Tcated to the introduction of electrical power for industries. It appears 

to us that the economies which can be effected by tlie use of energy 
:roin pubic electric supplies, when reasonable rates are charged, 
iiot yet sufficiently appreciated. 

22B. The Electric Inspectors are attached to the Pubic Works 
^ Departeient, an arrangement probably made 
^ outset because that department is cou- 

®f liiiwtite. cerned with engineering; but, as the interests 
^ to be safeguarded are mainly industrial and 

«we think it would be more convenient to transfer them to 
tiie p^^partments of Industries. So far as the technical aspect of the 
^aministratioa of the Act is concerned, these departments are also 
nkeij to be better equipped to deal with it. The transfer of the adminis- 
. ration of tie Act to the Department of Industries would render desirable 
an amendment of section 53 (1) (a) of the Act. 

W 



230. India is not a member of the iaiernational Convention, and 
in this resp^t stands in a different position from most of the British 
dominions. The subject was discussed at the time of the passing of the 
Patent Act of 1911, but the refusal of India to register trade marks 
precluded her from joining the Convention. Any person who has applied 
for a patent in a country which is a member of the International Con¬ 
vention is entitled to protection in priority to other applicants in all 
other States of the Union, if he applies within one year from the date 
of his first application. An Indian inventor secures no such protection. 
On the other hand, a foreign inventor desiring to obtain protection in 
India mnst apply for patent in India before publication in India, and 
is protected from the date of his application in India. Some witnesses 
have represented that Indian inventors are at a disadvantage on this 
account, but, though this possibly may be true in rare instances, the 
country generally is not. The number of patents applied for in r^pect 
of inventions originating in India is very small compared with that in 
respect of foreign inventions, and a much larger proportion of the patents 
granted in this country to local inventors are allowed to lapse as being 
of no value. 

From 1893 to 1915 inclusive, the annual average number of appli¬ 
cations for patents in India was— 

From Indians . . . . . . 53 

From otiier residents in India , . 
From foreigners • • . 360 

Total 548 

It would, therefore, appear that it is more to the advantage of India 
to avoid the acquisition of rights in Indm by foreign inventois than for 
Indian or Anglo-Indian inventors to obtain such rights elsewhere. 
Undoubtedly the majority of Indian patente are acquire! for the pur¬ 
pose of preventing unlicensed import into India of articles patentai 
abroad. The grant of such patents ^ obviously in many respects to the 
advantage of India, and the interest of the user ^ and of the intending 
manufacturer m India are sufiS.ciently protected if the law adequately 
provides for compulsory licenses or revocation in case where the reason¬ 
able requirements of the public are not satisfied or where the patent is 
worked outside British India. The provisions of the existing Act in 
these respects appear to be sufficient, and the Indian patent law seems 
to be well suited to the needs of the country. 

On the other hand, there is a growing body of opinion that it is 
desirable to con»iidate the patent law throughout the British ^Empire, 
and, i£ this developes further, it will he a qu^tion whether In^ would 
not "derive greater advantage from uniformity with other Britisli domi¬ 
nions than she enjoys in her present somewhat isolated position. The 
number of applications shown in the records of the Indian Patent Office 



I- itill snail, tlie totals in 1912 and 1913 being 678 and 705, respectively^ 
:: :h ^I’ere of foreign origin in each year. The fees for the grant 
,rvi rcne'aai of patents are much less than in the United Ejngdom. 

i’l India, the initial fee is Es. 40, in the United Xingdom £5 ; and 
the t',»t il cost of protection for 14 years in India is Rs. 790, and in the 

KiLgdoai £10Cl 

Re&siiatioii of Trade Marks. 

231. The £iibj«!t of the r^istration of trade marks was brought 
trivre u£ onee or twicer but was never strongly pressed. On the not 
: .inqiieiit occasions when tie subject has been discussed department ally 
iind by Chambers of Commerce, it has been generally considered that 
r zi-'-tration ci trade marks^ as it exists in the United Kingdom and in 

other cuuiitrks. is not desirable in India^ though tiie Burma 
cf loiLnieree put forward the opinion that legisktion is neces- 

We iiave given very careful consideration to the arguments used, ^ 
.iLi agree with the majority of the Chambers of Commerce in consi- 

that tie establishment of a system of registration would seri- 
> :*Cj disturb existing rights of user both between firms in India and, 
:I full advantage of the proposal is to be obtained, between firms in 
! n Iia and firms abroad. The difficulties so created would be far greater 
i:i our opinion than the slight inconveniences experienced by owners 
^ ! marks in maintaiiiing their rights thereto. 

B^Mation of Eartner^ps. 

232. The vexed question whether registration of partnersliips should 
la tiM wmw at compulsory has been many times 

under the consideration of the Government of 
India within the past 50 years. The last 

f<v,£’asion was in when the Bengal and Bombay Chambers of Com* 
m^rce Loth prepared draft bills dealing with the subject; but their 
iirafts were irreconcilable, and Government considered that the pio- 

did not afford a basis for legislation. 

^ Baring oar tour we recorded the opinions of many witnesses on the 
£W]ect; most of them favoured compulsory registration, should it 
j r«iVe to be practicable, but some, especially amon^t our Indian wit- 

feared that the prevalence in Indian businesses of the Hindu 
i!W ^inniily system would be found an insuperable obstacle. Mr. B. 

..♦Iittt-r, ajeading barrister of the Calcutta High Court, lias made 
:..’j valuable suggestions* which, we think should go some way to 

diiiiciilty; these he developed further when he a,pp eared 
’ - to give oral evidence in support of his written statement, 
13 1 i€ ai5fj gave us to understand that the leaders of the Calcutta Bar 
g 'nerally were in substantial agreement with his views. Mr. Mitter’s 

* of Efideace—^Vol. V. T 



proposals practically treat a Hindu joint family as a single partner, 
and provide for the compulsory registration of all contractual partner¬ 
ships, So long as the business is a purely joint family business, with 
no stranger in it, registration would not be nece^ary, but directiv a 
stranger is introduced into the business, the partnereMp would become 
contractual, the contracting partis being the joint family as a unit on 
the one side, and the stranger on the other. Registration would 
then become necessary, and the joint family would be registered in the 
name of the Icarta or head of it, whose declaration would bind all the 
family. Mr. Mitter considers that registration should be made com¬ 
pulsory in the case of future partnerships only, and would leave to 
existing concerns the option of registering or not as they may desire, 
his argument being that, as all partnerships have to be renewed when 
the terms are changed, or a partner dies, compulsory registration would 
become universal within a generation. * 

The other chief obstacles in the past to the introduction of compul¬ 
sory registration have been, fimt, the difficulty of excluding, and the 
hardship of including, small partnerships, of which there must be many 
thousands among petty shop-keepers and traders in all parts of the 
country, and, second, the difficulty of appl3ruig registration to transitory 
■or single-venture partnerships, which are said to be common on the 
Bombay side. We see no reason why either small or single-venture 
partnerships should be exempted from the provisions of any legislation 
that may be found practicable ; for to the former the analogy of custom 
in petty transactions in land would apply, and, as Mr. Mitter points 
out, these are habitually registered without any trouble and at a very 
trifling cost; and the latter should he, and are, governed by the law 
which regulates partnerships. To meet in part these suggested diffi- 
‘Culties, it has been proposed that a compulsory Registration Act, if 
introduced, should run si first in the Presidency towns only; but we 
«ee no need for this r^triction. 

233. Looking at the matter in its purely busine^ sepect, it ap|»ars 
to us that throughout the main stumbling- 

tl^ block in the way of compulsory registration has 
been the Hindu joint family system, and that 

the difficulties in this regard would to a great extent disappear, if 
Air. Mitter’s proposals were adopted; they have at any rate the two 
great advantages that a joint famOy can he registered as a single entity, 
-and that it would be difficult for a person to deceive third parties by 
•pretending that he was a partner, when in fact he was not or rice werid. 
"We, therefore, consider that Government should take an early oppor- 
"tunity of examining the whole question thoroughly with a view to 
legislation, and in so doing should invoke the assistance of the leading 
non-official lawyers in the chief business centres ; for we beheve that 
few among minor measures would do more to develope confidence and 
promote busine^ relationship between Indian fixms and their consti¬ 
tuents abroad, and especially between European and Indian &ms in 
this country. 



We do not consider any system of optional registration in the least 
likely to achieve the desired results. 

Registration of Business Names. 

234. It has Keen urged upon tis in some quarters, especialty by Trades 
Associations, whose members have probably suffered most from the 
absence of it, that we should recommend legislation on the same lines 
as that recently enacted in the United Kingdom under war conditions, 
to enforce the registration of business names. This is, however, a 
question on which comparatively little evidence has been forthcomings 
and we do not, therefore, feel justified in making any recommendation. 



CHAPTER XVI. 

The Welfare of Factory Labour. 

235. Indian labour in organised industries is mucb less efficient than 
„ . f Ki corresponding classes of labour in western 

a ure o pro em. countries ; and there is evidence to show that 
in many cases it does not produce as cheaply as western labour in spite 
of its lower wages. It is true that inferior physique and tropical condi¬ 
tions contribute to this state of .affairs; but there is grave reason to 
believe that the former is to some extent the result of preventible disease, 
whilst other causes, which are even more obviously remediable, are 
factors that unnecessarily increase the difficulties of our labour problem. 

All authorities who are qualified to speak on the subject agree that 
Indian labour is content with a very low standard of comfort. This 
secured, the Indian workman, speaking generally, takes advantage of the 
greater earning power given to him by increased wages to do less work, 
and shows no desire to earn more money by working more regularly 
or by improving his own efficiency. In the case of Bombay, witnesses 
have stated that since the ten per cent, rise in the wages of mill opera¬ 
tives given during the rains of 1917, there has been an actual falling off 
in output. 

236. There is substantial agreement between the best informed wit¬ 
nesses that the remedies for this state of affairs are a rise in the standard 
of comfort and an improvement in public health. These ends can be 
attained only by education, improved housing and a general policy of 
betterment, in which an organisation for the care of public health must 
play a prominent part. If the children of workers are provided with 
education under tolerable conditions of life, a new generation of workers 
will grow up, who will learn to regard mill work as their fixed occupation. 
Better housing is a most urgent necessity, especially in the large con¬ 
gested industrial cities. Facilities for healthy amusement, shorter hours 
of work (though a reduction of these may for a time decrease output), 
and other measures for economic betterment, such as cheap shops for 
the sale of articles required by the mill hands, and co-operative societies, 
are almost equally important. The conditions under which industrial 
operatives live and work in this country ought, if efficiency be aimed at, 
to approximate, as nearly as circumstances permit, to those of tem¬ 
perate chmates. Continuous factory work in the tropics is, at certain 
seasons of the year, far more trying than similar work in northern 
countries. The needs of domestic sanitation in large towns are more 
pressing. The problem, not only on moral grounds, but also for 



ocoiioniic reiiHOiiH, niuBt with ihf^ itvcmliihla deky, if tli« 
’oxintin/^ and fiitiin^ iudimtriaH of India arn to hcdd t-hnir own agaitmi tho 

(5V(‘r-yrowiu^ cuHapniit-iou, whitdi will Ihi Hiill liarc’.ar affcw th« war. No 
induHtrial (HliUc^o can bo ptaanaiionl, wldrh in built <ui Htudi uimound 
foundatiouH an t-honc^. alTurdod by Indian laiM>ur uudtu* ita pnwni condi" 
iio!iH, 

(hi ilia otlior hand, tho margin whhdi tlio ollioumoy of <lu^ luilian mill 
liand hmvt^H bu* hnpri^vimumt m ho gnntt that, if tho probhuu bo HucaH^ag* 
fully wjIvihI, tlu^ advantage to liuliau induatry nhoultl la^ wry markod, 

2d7, Tim qtu^Htuu) of tlm oduration cd ulilldrini oniidoyod in faotorioa 
wan uudor tlm couHidorathm <d tha Cbiviumimmt 

botwoon tlm yoara flHb and III17. 
CTildnui botwtam fln^ agon of {) and 14, gtmoridly 

known an lialf-tiinorH, art* om|)loyml in tnilln f(»r nix honra a day, and tlm 
Jiornbay (lovcnmrmuit propoaod, af(i»r di.Hfuawion witli ruproHontativoH 
of tlu^ milbownorn, t.o laka^ powom^ Im ruIoH tindor tlm Faotorma Act, 
i-o Hfdit tlu^ nhift into two tlnw-hour poricnlH, anti tt^ o.omptd factory 
owutu'H to prcjvidt^ tulutaitional faoilitit'H for childron in the* interval. 
Tin*. propoHid wan criticised tnxtcngivfdy on thc^ ground tliat cJiildrcn 
might Im iiiducmtl by tlunr partuifn or by jobbera to work in ilu' mill 
itac.lf Imtwctm tlu^ HhiftH, a practitm wliitdi it wtndtl bt^ very diilkndt 
for inHpc(44)rH to prewent, and bccauHi^. it waa doubted wlmtlmr a 
Hynimn which iavolvtid retaining thes chihlren in tlm mill ctnuiHuind for 
nine hourn, even if ihret^ of them were io be pagHtal in tlm mill atdiotd, 
waH in itnelf denirable. The Buckingham ami (larnatic Milla in Miulraa, 
it may he noted, kec^p tt^ the Hix-lioura ahift, ami educate ihoae of the 
children wlu) chotme to come tonchotd, after tlie tmrlier and before the 
lattm nhift, tlu^ whole of the cJdldrtm working in the* mill btnng emph^yed 
in two Hix-Imur ahiftH. Tina vtduntary nyrttmu ban laum a hucccsh, 
and has attrac.ttal a largt* proptnUon of tln^ cltildnm tnuph^yed. But 
the lahonr in tlu*Ht^ millH in not rtHuniittMl by contrati.ora ; there are 
prac.tie.ally no rival miliH in tlu^ mughtionrhood ; tlm wtu’kera are extmp- 
iionally wtdl cmdrolltul, and H|HS‘ial arrangenumtH are made ftm the 
eomfort of th(% cliihlrem It in too mtteli tt> hope that, where theae 
ecmditioiiH do m>t t^xiai, tlm name reauiiH will he attained* 

But an indire.et tuethoti, auch m aplitting the ahiffca, or indeed any 
procedure by way of amendment of the Knctorlea Act, «eenw to ua illcj- 
gical. The firat tliinii; to do i» to introduce compulnory edtmiil.ion in 
arena where thia in feasible, applicmble t-o all vhmm of e.hildren and not 
merely to ihone cutiployed in faei.orieH, Any <umHtu(m‘utial ammulment id 
tlu^ h’ae.torie.H A(’.t may theui b(‘, conMidcusul. \\V note tlial. in Dreeiuber 
BM? an Act. wan [uiamsl by tin*. Bondmy Lt^^dulativ(*, Ctnincil, empenvering 
municupalil.ieH (other than that of Bcmibay) to dtsdare tlm education of 
children het.ween the of fi and 11 yearn ciunpukemy aubjcct to C4*r« 
tain ^aCeguardH, and to rake ftmdn to nuud the ne.ccHHary (‘xpirndituri*. 
In th€ debate on the bill, t-he ellemt of the proponed le^gklation on tlm 
omploymeiit of childnm, eapcunally in factories, waa dwcaiamMl; and the 
concluaion reached was embodiecl in acKdion 11 cd tlm A(5t. Tliia has 

m 



tlie result of leaving it to be decided, in the first place hy the school 
committee and in the next by the magistrate before whom a case is 
brought, whether the employment of a child is of such a nature as to 
interfere with its efiScient instruction. The working of the Act will 
doubtless show whether any further and more direct form of restriction 
on the employment of children in factories or elsewhere is desirable. 

238. In considering the important question of the housing of work¬ 
men, we find widely different conditions pre- 

^ustrianabMMn^Indir ™ various parts of the country. Where 
factories have been established at a distance 

from towns, the labourers are often housed in surrounding villages in 
much the same way as agricultural labour. In such cases employers 
have often found it impossible to obtain labour without providing accom¬ 
modation. The dwellings take the form of single-storey lines, consisting 
of single-room units, with either a verandah or, in some cases, a small 
enclosed courtyard. Here conditions approximate to those of ordinary 
village life, except that as a rule the small garden plot owned by villagers 
in many parts of India is absent. Such conditions are satisfactory, pro¬ 
vided that the employers enforce a few simple rules, furnish a small 
sanitary staff for scavenging purposes, and supervise closely the disposal 
■of excreta and the supply of drinking water. 

The next stage of development, and consequently of congestion, is 
exemplified in cities such as Madras, Cawnpore, Nagpur and Ahmedabad 
s,nd in a very large proportion of the industrial areas round Calcutta. 
Here land is far cheaper than in the cities of Calcutta and Bombay, and 
s-ccommodation usually consists of single-storey huts in groups known 
.as bustis, erected by persons other than the owners of the mill and rented 
by mill hands on fairly reasonable terms. In Rangoon and other parts 
«of Burma seen by us, adult male labourers are accommodated free of 
Tent in large barrack rooms, holding 10, 20 or 30 men each. In all 
these c^ses there is less comfort of the kind to which the villager is 
accustomed, and sanitation is more difficult and requires close super¬ 
vision, whether by the mill-owner or by the local authority. Even here, 
the more enlightened factory owner has found it advisable to provide 
accommodation on an increasing scale, recognising that, though the rent 
which he can obtain will not pay him more than a trifling percentage on 
his outlay, the mill which houses its labourers best will command the 
pick of the labour market, especially in the case of such a fluid labour 
force as that on which the textile factories rely. Two of the large 
European factories in Cawnpore, two cotton mills in Bombay, and several 
jute mills near Calcutta have followed this policy. The last-mentioned 
are providing housing for an appreciable portion of their labour, either 
free or at a rate much below the economic rent. The accommodation 
is usually of the single-storey, or at the worst of the double-storey type, 
and is almost invariably in single-room units. These rooms are readily 
taken up by the labourers, who apparently find no objection to renting 
them from their employers. In Ahmedabad there is a distinct move¬ 
ment in the same direction. In this class of areas there are two reasons 



whicli have encouraged employers to provide accommodation for their 
iabonrers. Land is cheap relatively to its cost in the cities, and the mills 
have usually provided themselves in the first instance with large com¬ 
pounds, or, if this is not the case, no prohibitive expense is likely to be 
entailed in acquiring sufficient site-room. In the next place, the mills 
are not, as a rule, so closely grouped together that labourers accom¬ 
modated in buildings belonging to one mill find it easy to go and work 
in another. Thus, the employer who incuis expenditure in housing his 
labour can be reasonably sure, in most cases, that that labour will con¬ 
tinue to work in his mill; in Bombay this does not hold good, as will be 
seen later. Those employers who are sufficiently enlightened to provide 
housing for their workmen employ expert advice as a rule, and are ready 
enough to consider recent ideas in regard to the design and lay-out of 
industrial dwellings. 

239. Great difficulty, however, is experienced in some cases in obtain¬ 
ing a clear title to the land and in coming to 

Genei^I proposals terms with the numerous small interests held 
labour. therein by various classes of individual owners 

and tenants. We have indicated the difficulties 
that exist and our proposals for meeting them in Chapter XIII but, as 
there indicated, we would go farther in the case of land required bond 
-fide for the housing of labour, than in that of sites for directly profit- 
making industrial purposes. In the former case, under certain conditions, 
we would support compulsory acquisition, at the expense .of the employer 
as a general rule, provided that it is clearly proved to the satisfaction 
of Government that the proposed area is the most suitable that can* be 
obtained, having regard to any interests of importance that may be 
affected by acquisition. Due safeguards must, of course, be provided 
against the conversion of the land to other uses without the consent of 
Government, and the buildings to be erected must be of a type approved 
by the local sanitary authorities. We propose also an alternative form 
of assistance where it is desirable to accelerate unduly slow progress in 
housing or to avert threatened congestion. The land might be acquired 
at the cost of Government or of the local authorities concerned and leased 
by them to the employer, either at a rate which will pay ofi its cost over 
a term of years and leave it the property of the employer, or on ordinary 
long leasehold terms. The land in such cases will afiord ample security 
for the outlay. Local authorities should also be encouraged, or, where 
necessary, created, to ensure the development and lay-out of growing 
industrial areas on suitable lines, as well as to supervise sanitation. 
This will greatly assist employers, who can only exercise authority in 
this respect over the land in their own possession and often experience 
serious trouble owing to the condition prevailing in adjoining areas. 
The outbreak of plague or cholera in an unregulated husti adjoining a 
carefully managed and laid-out settlement is a most serious menace to 
the settlement itself. Local authorities should also be given power to 
declare that certain areas may be closed to industries, either generally 
or of particular kinds. 



Spedal Proposals for Bombay. 

2*10. We should Imve considered the above recommendatioM, to¬ 
gether with those ia Chapter XIII sujQBicient to* 

situation throughout India generally, 
assuming that the various local authorities 

follow the policy of improving sanitation and housing in congested 
ciuartera, and take care that adequate space is laid out, or, where neces¬ 
sary, acqtiirod beforehand, for industrial areas. lUit in tlie case of 
Bombay the existing congestion and the difliculties in the way of better¬ 
ment arc unique in India, and, though niany pnqiosalH have been C(m 
sidered for dealing with tln^m, no n^ally praethud sieps have so far becai 
taken, and special jmeasun^s are obviously neechal. We propose to deal 
at some length with the position in this city, both for the above reasons, 
an<l because lh>ml)ay is ojdy, after all, an example of what continued 
nc^glcch may produces elsewhere, thougli perhaps not on such an aggra- 
vated scale. Difficulties of a similar nature are beginning to make their 
appearaTice in other cities, c,f/., Calcutta and Cawnpore, and the principles 
which wc shall endeavour to lay down and the nu^asures which we shall 
propose in the case of .Bombay will serve to sonus extent as amplitications 
of our foregoing proposals, for adopi-ion elsewhere if necc^ssary. 

In our description of Bombay in (diapter H, we have given an account 
of the labouring (hisses, the souree.s from which tluy ar<^ rocruiical, and 
the nature of tlnnr employment. We may, how(‘V(n', draw att»<‘niion 
tlio fac*.t that mill operativesH do not by any means eonst/itute the cmtirc; 
la!)ouring population of Bombay. Dock atulgodown lHl)our(‘rs, cmployfe 
of the railways and public bo(rn*.H, and eo(dy labour gemn'ally live toider 
precisely the same conditions, and it would In*, unhiir a-ud useless to 
confine our disemssion solely to tins textile operatives. 

241. Much has been written about the housing <d. the Bombay 
labourer, and, though the worst m very bad, it 

^*iablurT$ Tomnecessary to point out that there has been a 
Bombay City. g<n)d deal of exaggeration of the extent of tluj 

ov(‘r(‘.rowding an(l of the proportion which the 
buildings of tlu^ worst type bear to the total mimber. We visited a 
number of workmen’s dwellings, usually known as eliawls, undiir the 
guidamm of oOicials, mill-owjiers, and private persons ini(T(‘Hi.(‘d in tin* 
improvennent of tlu^ cnnditionH of tlu^ working classc's, W(‘. iwordcsl a 
(considerable body of evnhsuce from all soure.es, (dlieial and otherwise'. 
The (ocisting state of alTairs appemrs to be somewliai as follows. 

The worst typo of ehawl consisiB of a two-, three-, or fcmr-storcyed 
building, with single-room units either placcnl back to back (^r separated 
by a narrow gulley two or three feet wide, usually traversed by an open 
drain. TIjc rooms, ('.specially those on the gromid floor, are often pitch 
dark and possc'ss v(^ry little in th(^ way of windows ; and ev(m th(!i small 
openings which exist are (flosc^d by tlu'. iiihabiiants in their dc'sirc*. to secure 
privacy and to avoid tlie imagitiary evils of verdhation. The ground 
floors arc usually damp (jwit^g to an insufficient plinth ; the courtyardp 
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’bctAVCon tho huildirigH arc luont luidwjrably narrow and, thorafora, 
xecaivo Him and air. Tiny ara alno vary dirty. Water 
arranp^annaiiH ara inHidrudani and lairina aaruminodaiion in l>ad» ilnnigh 
tho lai'tar Lh l)ain|( nttanlily iinprovad. A inoni inminiiary miwll hangn 
round tha-aa l>uil<lingH. Tln^ rantn vary aaam'ding io ilu^ vidua of tlia 
ground, whk’-li lii*a batwtum Rh. 5 and Eh. 30 a Hnuiira yard. 3'ha. 
niontldy rant pc^r room Is* from Hh. 3 to Rh, 7, and tha roonm tliamnalvaH 
ara iiHually about 10^ witb a amall vanuulali in inoMt <*aHi\H, Tlu^ 
nliarc^ of ihiarmit paid by a partimilar individual or family in m»t liigli in 
])roportian to wagan, but avan ho, tha at-andanl of aomfort Lh ho low (hat 
tha ovararowding autailad ly taking in boardi*rH or lodgarn Lh naidily 
tolamkHl for tha naka of tlia aoutribution to tha rant r<*aaivad ff«tin thmm 
VillagarH, it munt ba ramainlnuanl, Ht'ldom pay aatiiid hoiiHa I'ant, and it 
in not natural to workarn lialonging to tbirt cIiihh (;0 look on Buah payinania 
an a junt and naainsHiiry form of axptmditurc*. Owing to tha fact that, 
on tha one* hand, tlia. original tanant vary (’ommonly iakan in lioardarB or 
lodgarH, whil(\ on tha, oihar, tin* wagt^^aarning population ara ahHont at 
work for mo.st» of tha day, and a larga. proportion of tha inhahiiantH 
sloop out at night during tha opan HaiiBom and indaad only tma ilu^ rooma 
for purpoHOH of rooking and eating thair food, it is far from i^asy to obtain 
a true idea of tha d(‘gnm of ovararowding that undoubiadly axisiH. Wa 
saw a few oasaH of ihnm families oaempying a niiigle room, and numarous 
iudications of the presaneo of single adult lodgers in rooiuH oaampied by 
ono or two familioH. But it m naoesHary to avoid exaggeration and to 
take into account the mitigating factors imliaated above, such as tlie 
habit, which many of tho occupant,s iiave, of sleeping out of doors. 
Dwollors in cliawls poHsess a bidder ontfii of cooking uienHils than the 

..average village agrimilturist, and, though tludr clothing is usually dirty, 
they have plenty of ganmuiis of (piite rc'asonable ([uality. They also 
appear to have an ample Hidliidency of food, jiulging by the amount 
'that is thrown away. 

243. Tlu^ chawl.H of the worst iype^ do not, it wouhl appear, constitute 
more than ten per cent, of the whole, although many of the remainder 
are distinctly insanitary, In the. better alims of labourend ahawls, 
oapocially theme built by the Munhupality and the Improvement Triisi, 

•conditions are of course diflVrent. There is more spaaci betwean the 
buildings, there are more openiugs for light and ventilation, wider pirns- 
ages, and a more liberal provision of wimlows. Hanitary and waim* 
arrangomentH are generally Hiutabh*, altliougli not in all aanas on a sufli- 

•cient scale. But it is vary doubtful whathar, avau under Municipal ur 
Improvienant Trust mauagmnant, oviTerowding ran !h^ prtwaHitisl, owing 
to th(^. invcd,arat(^. haliit of tlie ianant.H of adding to Ruhr iuaoma by taking 
in lodgars. Tins variuidahs, in \vhi<*h the mamhm's of tlie family bathe 
and dresH, are tnmily ov(*rlook('d from surrounding hnildings, and, to 
secure privacy as wall as to avoid draughts or rain, tlm inltahliania 
usually enclose them with matting or Hacking, It has apparently provial 
impossible to prevent the tenants from diHp<ming of rulihish by throwing 
it down from the upper floors. This practice, in spite of the etlorts made 



to kt'cp t he. courtyardB cloan, Ic'uiIh to tho presence of a large ruutilicr of' 
Ilit'H luul )ul(l8 to the mipleiiHiiiit odour whicli Heeiiw to prevail in moat 
hliourera’ ehawla. We are of oitinion that the Hiiigle-atorey line in, a« 
a (ype, Huperior to the thre<'- or four-atoreyial ehawl, and have no douht 
that the idea! to lie a'lued at jh a Kingle-Htorey, or at the most double- 
Htorey, building with eourtyaril.s or, if poHHible, dotdilc-rooni unita ; ainl 
iti any eaHe ample Hiiaee rouml the buildiiigH, That mieh an idiail ia 
inipoHHible of geiuTal fulfilment in I lie eongeated areuH of llu' wntlh ami 
centre of the iKland, we readily admit. Hut w(> Ki rongly wipport the eon- 
cluHion rea<'hed by the Hombay l)eveIo|imt‘nt ('ommittee in IDM, that 
the nort.h-ea.st of Hombay bslaml ami the Koulh-earit of tli(‘ neighbouring 
ialand of HalHetti' Hhouhl be accepted aa the main future .site for new 
factoricH ami for the imluatrial Hcttlcment.s reiiuired by them and b\ 
e.vi.st.ing induHlric.s. 

'I’lic dLstribution of esiating millH on the ialand of ilombuy ia aa 

Location Of the mill.. J'f “J’f; are mmparatively amall groupa 
of nuIlK m ((daba, at hewn ami Tardoo, with one 

or two milla in the neighbourhood of Mahim. Hut by far the greater 
number of the millH are eoiieeiitrated Itetween Word and Chinehpokli. 
Home outlying millH, and otu' or two even in the more eongi'wted arena, 
poHHeHH Hutlieiently large eomfionmlH to permit of the erection of work- 
men’K dwellitigH on land alrnuly iti their ownernliip, or can find land at a 
reaHoiiable price in tlieir immeiliale. vi<’inily. Hut even ho, there in no 
praetiealde iih'uiih of Heeuriiig that, the labourer ho IkuihihI will \v<irk 
f<ir the mill wbicli han provided him with liou.sing, owing to |.h<‘ immediate 
proximity of <itlier milln, tlu' eaprieioiatiieas of tlie mill labourer, and tin- 
praeth-e of rei-ruitiiig mill hamlH through the Hemi-independent agency of 
JobberH. Htrikiiig iuHtanecH of Uuh were brought to our noth-e in tln« caw 
of two millH, where only B7 per emit, of ptu-HOim uning tlie ner-ommodation 
provided hy the millM worked in thorni milln. 'I’hcHc factH will be found 
important, in fixing the rcHporiHihility for the houHing of labour. 

2-14. I'lie Hombay Improveim-ut Trunt in the body which at present 
diwIiargcH the duly, ho far an it <levolv<iH on the 

Th« Bomba^yjmprovement anthoritieH, of jiroviding juumnimodation 

for the poorer elaRseH. In the ecuirse of efl'eet iiig 
improvemeulH it. Iui.h (lishoiiMed about. 72,(UK) p( i'hoiih, of whom fid,<l(K) 
hav(' In-en provided witli lu’eninmodatiim, mainly by Ii-hhim-h of (he 'I’niHl.. 
The TruHt it.-^ielf ban provided 'l.filH) rooiuH in perninnent. ami ‘)fi.'t rootuH 
in Hemi-permanent eliawd.*i. 'I’be total average population <if (hew* was 
lMt‘2‘17. The viirit‘i4 from Kh, to Hh. [> prr rofim. avcTiigo 

remi of land and buildingH por adnlt ImtauHl iti pminammi rltavvlH 
wuM IIh. 2Kfl 

Ttio. TruHi, aft or romploiing tlm progniinnm of road iinprovomcmtH 
laid dowti for it hy tin* lioinhay (Jovornimnit in 11)09, in, it in ntatiHl on 
paga of ita annual roport for tint yoar lOJfhlfn in a powiion to take np 
the ereciion of ehawk and the improvernoni of Hhnn propi^rty in new 
w’hemeH of an nnprolitalde nttunt, provided that the aggr<^gaie losa on 

m 



.«uch sclioinoB, m oxprcHsed in tenuB of prasout value, doen not exceed 
Eb, 122 lakliH. 
Suggested sdiemes for deal¬ 

ing with congestion in 
Bombay City* 

245. We 
HeheIn(^4 

liad befort^. UB the following 

(1) Tlie Iiuprovenunit Tnmt Hcheine, wliieh oilers an employer tlu^ 
o|)iiou, on paymeui of a de.poslt of 20 per (umU of ilu‘. total estimaU^.d 
eost, of liaviog land, if mauissary, aecfuinHl and buildings ertHd-ed for 
!um by thes Trust, oii ii.s standard plans. Idie. buildings are tlum mad<^ 
o/er to the em[)loyer on lease for 2H years, the annual paymejits Ixdug 
ilu%i at a sutti whieli, too^ether with t!ic‘, iiiitlal deposit, is sunieieui \o 
pay interest and sinkifig fund charges, with the result that, after the 
end of the period, tin*, building l)eeomes the prcjperty of the employc^r, 
Ttiongli this experiment was started in 1912, only one mill has so far 
availed itself of tln^ scheme. Under pre-war c.onditioiiB the estimaUal 
cost was Rs. 700 a room. Under war conditions, this figure rose to 
Rs. !)72 ; and. it may be a long time before the (tost of building in Bombay 
returns to normal figures, dkiking Rs. 972 pt‘r room as a basis, with 
cost of mai\agement and maiutenaiua^. and 0 per eeut. on capital cost to 
<‘.over interoBi and sinking fund charges, th(^. rtmt would work out at 
Es, 7 a room. This figure should b(% reduced by the amount of sinking 
fund charges, which come to 2 per cent.; hut even so, the resulting rent 
is a high one, and will probably be paid only at the cost of overcrowding. 
The general inability of the mill-owner to make certain of his building 
being occupied by his own mill hands only, and the high cost of con¬ 
struction, involving high rents, probably account for the fact that the 
proposals have so far failed to prove attractive. 

The scheme is, in our opinion, good so far as it goes, hut does not 
seem liktdy to afford a solution of the problem without other measures 
of a widm' scope, which we shall f)ropoHe below. The Improvement 
Trust selnum'. might, wi^. tliink, Inf continued with tlnm 

(2) Another pri)poHal was put forward, ou the following lines. The 
land should be aeipiired at the cost of Uovernment in Huital)le areas 
adjacemt to the dilTerent grouiw of mills. The buildings should be 
erected by the fmprovemenb Trust, and sliould accommodate all the 
single adults and (eventually) two-thirds of the families employed. The 
buildings for the former class shoidd be let at an economic rent to chawl- 
keepers, under the joint supervision of the Municipality and the Improve¬ 
ment Trust; tlie others to the families direct, the mill-owm^rs ca>ntri- 
buting Ee. 1 per month per room towards the remt. Eiu'.reation grounds, 
sc’.IiooIh, crct‘hcB and dispensarieB should l)e ercuded l>y the Municipality 
in the n(ughl)our!iood of ihe.se tenemenis. 

This scluune, lias the nu'.rits of r<Hs>gniHing the responsibility of em¬ 
ployers and tlic^. difhculty of inducing operatives to pay an latonomic^ 
rent under the conditions now existing in Bombay. But the basis ou 
which the co-operation of employers is to be obtained seems to us too 
narrow to obtain tlie desired ends. 



246. The (|U08tion whetlier employerg should or should iiofc be com- 

rh& cat# for and apinst 
compuliian to omiployors. 

palled individually to house their own labour 
has arisen in an acute form in Bombay ; and 
we havc% tlierefore, entered into a somewhat 

prolonged diHCUBBion o£ the relevant factors, Tlie Jiombay Dcwelopment 
<Committee in their report proposed iliat ' itiilhowners ’ shonld bo com- 
pi41ed to take advantage ot the Improveimmt Trust H<;heme, timugh 
their assertion of the priiiciple that employes Hhoiild he IiouhchI close to 
the factory or within easy rc^ach of it, would makt^, it appc‘ar that they 
contemplated the ercHiticui of the un(l(\Mirable thnsv and four-Hiof(y(‘d 
ehawls. As agaiiusi Ibc! princ'/if)le of indivulnnl compulsion^ is, first, 
the fact that, ho far as we. havc^ beam al>l(‘. to discov(u*, in no couui.ry liavc^ 
iunploy(n‘s Inani (aunpellcHl by law lioust^ tlu^ir labour. In r(‘|:4y t.o ibis 
it is urged that ludiau lal)our is wi‘uk and unorganised, ami l)ad lumsing 
eondifaons in a tropical (a)uiitry arc more harmful than in temperate 
c.limat(^.s. lint Indiaa induBirialisis, in spite of the large profits which 
iln^y havi^ in many vmm beam cnal)led to earn under war conditions, are 
in a less strong position tlum their western (iompeiitors, both in respect 
4)f acciunulatcd rt‘Sour<‘.eH and rnuuicial facilities, and owing to tln^. lack 
of traditional skill among their opmatives and to ilic^ abscniec^ of a com¬ 
petent supervising class. To imposes on individual (^oiuHU'ns what must in 
many cuihcb l)e a heavy financial handicap, would be nmh^sirable and 
unjust. This burden would fall very unevejily on <iiflerent mills, accord¬ 
ing to the linamual position of each (lom^ern and the cost at whicjh land 
for housing wonkl be availabb^. in each (!aH(\ Tlua*e is tln^ added objtHd.ion 
that, in Bombay at any rate, where the emse for compulsion is the 
strongest, it would he impossibhi, as alrca<ly pointed out, for (‘.mpk^ycus, if 
compelled to assunie responsibility for liousing their labour, to ensure, 
without an impracticable degree of interfereiu’.e, that the accortimodaiicm 
SC) provided is used only by their own employ6s. It would be manifirstly 
tiujuBt to employers to compel them to build hotwes for their labour, 
unless that labour was equally bound to occupy them. ..Again, it woulcl 
be most unfair to limit compulsion solely to mill-owners, while not en¬ 
forcing a similar obligation on the employee’s of other cdaHses of labour, 
and a difliculiy wouhl be found in applying it to smaller employers, or 
in d<T4<ling wlnwe the. line should be drawn. Finally, therc^ are objeadions, 
froui l.lu^ labourer's own point of vitnv, i.o the CTisiiion of a gcmeral systeiti 
of landlord-em[)loy<‘rs, whieh wotdd l.(‘-nd to ke(‘p labour too dependent 
on the latter, ’'rids position e.annoi always b(‘- avoidcHl, but it slioidd 
not 1)0 the object of our poliey. Though, as wc^ have stated, wc’j are 
opposed to ike priaciple of enforedng rc'iHponHil)iIiiy on employers by 
<’ompelling privaUs industrial concH^nm to house their own labour, we 
fully re<a)gniHe this responsibility, iwid shall propose mernns for eficading 
its enfonauncsif. c()Il(H‘tively, and witli a consequent lightening of the 
burdem by distributing it over a wide basis. 

247. We have recently seen proposals of the Bihar and Orissa Oov- 
4wnmcnt for compelling coal-mine owners to house theur own labour. 
But here cireumatancc^s are very different. The population of a coal 



field IB not ati adniiiuBtrative unit like that of a large city, with a diver¬ 
sity of livelilioods but a common ini(‘re.Ht in thcs huccchh and prosperity 
of all of them. Tlic entire inc*om<^. of the <’oal fiehl.H is derived from the 
coal ari<b ilnnudon^ from the coabriiLsing eoneerns. Tlie ineonn^earning 
power and prosperity of Bombay, on the other hand, are by ineaim 
(mtirely <li‘.ptm<l(mt on induHtri(*H. The Mnnicnpality of 'Boinl^ay Is a 
body vvhicJi n^.pr<‘H(mtH, and can rcwfi with its taxation all c^lasHes of the 
community ; and it has a wi^lbcHtablished tmtity of its own. Wliere, 
as in Urn coal lieldH, hucIi m\ organiHuthm does lud exint, it may !)e neca^H- 
nary to ilirow on itidividual ownc'rs the renponaibility for honsing their 
labour, a renpouHibility which, owing to the natural conditions of mining, 
is usually accepted by ownexs in actual practice. We thirdc, thertdorc^ 
that proposals regarding a coal field are scarcely a precHHlcnt for tlie im¬ 
position on individual employers of thc^ duty of compulsory housing in a 
big city. 

248. Before, putting forward our suggc‘st.ionH as to the. line's on whicdi 
t<h(^ pnw'ni. siat-t'. of industrial housing tnay be 

Responsibility for th® Allan- improved in Bombay, we think it m'c.tnsHary, in 
clnf of Industrial dwalllnp . * , i* r ^ . 

In Bombay. sugg(‘staonH lor (iovtunniitmt assist¬ 
ance. tliat have, been put forwe.rd, to diseiisM 

Imefly th(‘ degns^ of n’sponsibility altaching <o t.he. various pub!i<*, 
autlmrities tliat may conceivably be calh'd upon to e.ontribute. We 
would, in tlie first placs^ point out that, though t4ie eeonomi<*. area whie.li 
exports througli Bombay is iuten^sted in having a good markiT for itn 
raw products, especially cotton, and in the existence of iulequate facil¬ 
ities for tlieir transport by laml and sea, it is not comawnml with the 
(|UCHi.iou whetlier the raw product is mauufae.tured in Bombay city or 
(dsc'wliere. Indeml, it may la*, arguml that, from this point of view, itfu^ 
gmieral inten‘st of the ar<‘a eoncc'rm'd will be bt‘st served by the encour- 
agemumt of tlu‘ existing l.muhmcy to (‘Hialdish mills in various localities 
up <s)untry, siudi as Alunedahad, Sholapur, and Indonn On tlu^ otlmr 
hand, th<^ city of Bombay is din'etly inim'esied in tlu' (jueHtion (d housing 
its op(‘rativ(*H. We, eonsidm’, thend'ens that tin* largest share in the cinst 
must tiecc'Hsarily fall on the*, eiiy of liomhay, as represented tiy it-s Muni-' 
cipality and Improvimimit Trust, but we‘. ihitdc tliat the impeuiance of 
Bombay, both as a cdty and as a peirt, warrants some measure, of assist¬ 
ance from tlic Local (lovertiment. Tlie c<r*operation of employers is 
also necessary, and we shall indicates below tlic maniuw in whicli \V0 

tliink it should be. secured. 

241). In framing our proposals dealing with tlu^. housing (pu'si.ion iu 

Racommendations regarding 
congestion in Bombay City. 

Ifiuubay, wc*. have^ to ki'ep in mim! t.wo pfunts 
of view ; lirst-Iy, tlu*. avoidamu* of fuiun^ etui- 
g(‘st.ion, ami st‘(*.ondIy, tht‘. aiuelitiration of tlu^ 

(‘xisthig state of alTairs. On tht‘ first point, wt^ gmawally support the. 
recommendation of the Bomliay Dt'Vtdopment CkunmitttHn We considto* 
that no industrial conc-tums should be startml in tin*, future, exct'pt iir 
t.hc nortlneast of tlic island of JJombay or in Honth-<*4kHtt'rn Halsetitq 
without the sanction of the Munitdpality, wliicli should be withheld in 



cases where the location of the proposed industry is likely to produce 
congestion or is otherwise unsuitable; and that an adequate scheme ot 
drainage and water supply should be put in hand to prepare the areas 
set aside for development, not only for industries but for industrial 
housing. Any industry which may start in the northern area will prob- 
ably have to provide its own housing ; and the requisite powers, including 
the power to determine whether or not a certain class of industry may be 
admitted to certain sites,, should be taken by the local authorities, to 
ensure the development of the settlement on proper lines and to prevent 
the formation of slums or insanitary busiis. 

250. Bombay is peculiarly unfortunate in having the main workshops 
of twm large railways situated actually in the city, a state of affairs which 
exists in no other large town in India, and certainly should not be allowed 
to continue in Bombay any longer than can be helped, or be repeated 
elsewhere. The railway companies should, therefore, be induced, as 
much in their own interests as in those of the general public of Bombay, 
to locate their new shops, the building of which cannot be long delayed, 
at a reasonable distance from the city, even further afield than the in¬ 
dustrial area proposed above, if possible ; and should provide housing 
for their labour in situ. No railway, Government department, or public 
body should depend for the housing of its labour on notoriously congested 
areas, whether in Bombay or elsewhere. Housing of a suitable type 
should be provided, and, where practicable, in the northern industrial 
area. Improved means of communication, including the electrification 
of suburban railways and the extension of the tramway system, will in 
any case be required; and these will help to induce an increasing pro¬ 
portion of the working population to seek accommodation' in the new 
industrial suburb. 

251. With regard to industries already located in the city, the existing 
position must be accepted as a basis, but the conditions can and should 
be considerably improved. A definite standard for industrial dwellings 
should-be determined, and a programme of building worked out and 
taken up at the expense of the local authorities, who should then manage 
the buildings. If the existing resources of these bodies; together with 
such assistance as the Local Government may be able to spare, are not 
sufficient for this purpose, then further taxation should be imposed in 
such a way as to fall mainly on the employers, whose co-operation may 
most suitably be obtained in this form. Due account should be taken 
in this event of cases where employers have already made adequate 
arrangements for the housing of their labour. 

We recognise that the outlay involved will be very heavy; but 
though we “think it inadvisable to attempt any estimate, we do not con¬ 
sider that the cost will reach an impossible figure. The delay, which 
has already been allowed to occur, has greatly increased the estimate 
which would hUve sufficed a few years ago, and it seems fairly certain 
that further hesitation will make matters a great deal worse. Bor 
every reason, tiberefore, action should be taken at once. 



Greneral Measures. 

252. We have received evidence in one or two provinces*on the subject 
of factory hours. It was generally agreed that 

ac ory ours. hands loiter away much of the time during 
which they are nominally at work, one or two prominent factory owners 
stating that the operatives did not actually work for more than 8 hours 
out of the 12 at present permitted by the factory law. Some witnesses 
said that, if the hours were reduced, workmen would still waste so much 
time as seriously to reduce the present rate of production. Others 
seemed to favour a ten-hour day, but were afraid that it would lead 
temporarily at any rate, to some reduction of output, which might 
handicap Indian mills as against foreign competitors. The present 
factory hours were laid down after prolonged consideration and after an 
enquiry by a Commission, appointed for the special purpose of examining 
the conditions under which factory labour worked and of devising suit¬ 
able legislation. We are, therefore, hardly in a position to make any 
definite recommendation regarding the hours of employment, a question 
which requires far more detailed consideration than we have been able 
to give to it, but deserves, we think, further examination. In other 
countries it has been found that a reduction of the number of hours 
spent inside the factory has been possible, consistently with the employ¬ 
ment of the machinery for a longer time by means of the shift system, 
and that shorter factory hours have exercised an important effect in 
the direction of improving the standard of living of factory h^nds, and 
have helped in diminishing the congestion of labourers’ dwellings, by 
giving time for employes to come in from areas situated at a little dis¬ 
tance from their work. But further enquiry is necessary to ascertain 
how far such measures are possible in India ; and we recognise that, in 
any case, until the workers have learned how to use a longer period of 
leisure more advantageously, such a concession’may not be an unmixed 
benefit. 

253. We desire to draw special attention to a note (Appendix L) pre- 
. pared by the Sanitary Commissioner with the 

Improvement^0 pubic Government of India on the effect which the 
improvement of public health may have on 

industrial development. He has, in our opinion, given good reasons for 
a belief that, with a proper organisation for the care of public health, 
the efficiency of our labour force, especially in the case of organised 
industries, could be definitely and substantially increased. His note, 
we think, also gives ground for belief that the conditions under which 
industrial labour lives in India can be made far more healthy and, there¬ 
fore, more attractive. The fact that we received so httle direct evidence 
on this important subject is a striking testimony to the general ignorance 
of the serious effect which various forms of preventible disease exert on 
the efficiency of Indian labour. The question of public health is, we 
fully recognise, one on which much can be said from a far wider point 
of view than from the purely economic aspect in which we are now regard¬ 
ing it. But we think that the presentment of the case for action will be 

ion 



not the less forcible, if we confine ourselves to the severely practical 
problem of the loss from preventible disease to employers and employed. 

It is clear that the improvement of the health of industrial workers 
cannot be discussed separately from the question of public health 
generally, if only for the reason that a large proportion of Indian indus¬ 
trial labour moves periodically from village to city and back again. The 
Sanitary Commissioner’s note indicates clearly the lines on which the 
requisite organisation for the care of public health must be formed. 
The existing evils are widespread, and can only be dealt with by an 
equally widespread organisation. Into the details of such a scheme we 
cannot enter in this report; we have made certain specific suggestions 
to meet individual defects ; but we feel it necessary to point out here 
that we believe the effect of preventible disease on industrial labour to 
be very great, while the establishment of a satisfactory organisation to 
combat it is bound to have appreciable results, and may lead to benefits 
beyond any thing which we can at present estimate. 

254. Measures for the welfare of operatives in India fall under the 
heads of co-operation, the provision of open 

Genera we re work. spaces and other facilities for recreation, medical 
attendance, and instruction by various methods and in various subjects. 
Steps in these directions are being taken by Government departments, 
by the more enlightened mill-owners, and by private associations like 
the Servants of India Society and the Social Service League. The neces¬ 
sity of providing open spaces for recreation is generally recognised ; 
medical facilities, when on the right lines, are freely resorted to by the 
labouring classes, and we would emphasise the urgency for a further 
•extension of these. Co-operative work among labourers and especially 
among mill hands presents serious difficulties, owing to the fluctuating 
nature of the population and to the lack of a common interest. But 
their indebtedness and the extent to which they are exploited by the 
shop-keepers from whom they buy their daily supplies furnish a very 
strong case for a special effort. Employers may give most valuable aid 
in all these directions; and, in particular, by starting benefit and pro¬ 
vident funds and by the provision of compensation for injuries, etc., 
received by their employes, a measure which, though already taken by a 
few public-spirited industrialists, should be much more generally followed. 
The encouragement of sports and athletics will improve the health of 
operatives and increase their interest in life. Finally, there are many 
subjects on which the urban working classes require instruction. The 
rules of health, diet, and sanitation; the care of children; the evils of 
intemperance ; all these are matters which require to be constantly 
pressed on the attention of operatives. The latter question is, in parti- 
oular, 6ne that affects the standard of comfort and the efficiency of labour 
very deeply, and we feel it necessary to point out the temptations that 
the existing facilities for liquor drinking put in the way of the workmen, 
and the necessity of removing the liquor shops as far as possible from the 
neighbourhood of mills and factories, and of providing alternative attrac¬ 
tions in the form of places for the sale of temperance beverages. Libraries 



and reading rooms will afiord means of instruction, as well as of amuse¬ 
ment, and the same may be said of cinema displays. Street or indoor 
lecturing is also often a useful method of imparting knowledge or awaken¬ 
ing interest. Employers might give occasional opportunities for moral 
and religious instruction, especially where they have provided accom¬ 
modation for workers in large settlements. It must be recognised, how¬ 
ever, that offi.cial organisations, as at present constituted, are ill suited 
for work of this sort, and nothing really substantial or satisfactory can 
be accomphshed without the disinterested labours of private individuals 
and associations, which, with one or two ' brilliant exceptions, have, 
so far, been sadly lacking. Government and local bodies as well as 
employers, however, can and should assist such efforts, both financially 
and in other ways; but the direct participation of official agency in 
social welfare work must wait until the civic sense has become more 
fully developed, and w^'e therefore think it out of place to make definite 
suggestions. 



CHAPTER XVIL 

Cottage Industries. 

“ 265. Ono of the most Btriking f(\aiuro.B of fncliait iiuluBtrial life ib the 
vilality of the old (loru(*.HU(‘, iiuhinlrieB, and in a 

Present prc'.viouH cdiapUn’ wo liave hricdly indi(‘at'.ed tiho 
reuBonH fcH' thoir Hurvivai in tlu^ fac.e of factory 

competition, both Induui and foreign. The innianeeB to t!u^ (contrary, 
liow(^v(u’, are iihstructive. Th.e Bpiuning of cotton by hand lian entirely 
diHapptsartHl. Jn the towns, the work of paddy pounding, wliaat grimb 
ing and otlier laborious home incluBtrioB is l)eing more and more performed 
by powcu'-driven tnillB, and for social and (Ma)nomic reasonB no one will 
regret the change. The relief of women from these liouBcliold burdens 
irt a Btep in advatiee, and. l(Uive.B them hunure whicli they may in the 
ftiiuro devote either to more cultured donieBth^ occupatiouH or lo more 
productivi^ work. The pa^'t ])lay('<l l)y Wicn^ni in cot lege industriei in 
India includcB only the less skilled operatioiis, ex^eept in Assam and 
Burma; in these pro\diic(%B they (‘.arry on tln^ wlioh^ business of weaving, 
an<l in Ibirina they also takt‘. an important share in other skillcMl maim- 
facdaircs. 

Apart frenn the b(uielie,(mt e!iang<‘s brought about l^y tin', cotton mill, 
tln^ rice mill aa<l tln^ flour mill, nnalern itulustrial enterprise lias left 
India in substantial poBsession of its cottager industries. Idie imports 
from abroad and the prodxicts of Indian factories liave laam absorbed 
by the largely increased dcmiamlH of the cjountry. Nevertheless, it must 
be a<lnuUed that iln^ condition of village artisans is far from satisfactory 
and that thc^y are, in (mrning capa<uty at any rate, in an inferior position 
to ilie (uuployeH in c)rgauiH(uI faetori(W. It must be assumed that caittage 
Industrie's have surviviHl lausause they an', so far aclafited to tln'.ir envirori- 
nnmt. Idn*. a.rtisa.nH producu^ (iommotlitixM which aia^ in demand and so 
far luivi'. not l)cen disphuu^d by fac.tory madi', goods, and they work 
uinhir conditions wliic.h tiny prehn* to factory liff'.. It must not be 
imagined, howcw<‘r, tluiX tlui artisan of bi-day is wholly uniidliumced 
liy the industrial changes of tln^ past (smtury. 11 is nnhdiods rmnain 
the same, but in some irmtanciis lie works with Buptudor raw maXcndals 
and in otlu'-rs with better tools. The weaver has takmi to mill yarn, 
the dyt'.r to syntluduc dyes, the brass and (jopper smitli to sheet metal, 
the lilacksmith to iron rolled in convenient sections, in eacdi case with 
advantage to himself from the lesseued cost of production, whicdi has 
greatly extended his market. In some distriets in lowi'.r B(mgal, the 
weavers use the fly-shuttle slay extensively; and they hav(^ rcMumtly 
adopted it in largo numbers in the coast disi-ricts of tlio M,adras 



Prcsiclciicy ; wliilo it m alno gradually coming into \im clBCwlmre. The 
tailorn iuvarial)Iy employ Bcming miichincH^ and town iiriiHans readily 
take to improvtul tooln of Kuropeiin or Amerie.an manufacture. 

A general review of the cwkhniee temh^red to ub, supplemented by 
mnnerouB iunpeediouB in the towns and villagea iliat we liiive visitech 
cainfirmB ub in the eoneluHion that cottage induatrieH are a very important 
features in tlio industrial life of India; that they arc^ by no meaim no 
primitive as they are usually depicted ; and that there is no rtail ground 
for bc'Iief that tliey are geiu^rally in a deeiuleni eonditiem. Wi‘. have beem 
unable to obtain accurate statistics regarding the actual number of 
workers in the various cottage induHtries^ but in every town thc^y atill 
form a largo percentage of the population, and they arc^ to be found in 
almost every village, so that tlu^ir numbers are still vastly largtw than 
those of the operatives employed in organised industries. 

.200. Of roilage ii dusf.ries, (h(‘ mo: t impoitaut in lianddta m 
W(^avirtg. It is Indie,ved that between two and 

Haad-looiu weaving. ihr(‘e million linnd looms are at work in India, 

and their annual gross eartiiugs must amount t(^ soitielhing lik<‘ fifty 
erores of rup(*eH. Hand spinning has mitirely died out ; accurati^ sta- 
tisties aie available for ike prodimtion of yarn, tlu' <mt[mt of cloth in 
Indian inills, and weaving sheds, and the im[iori-s of yarn into India ; 
and it is thus possible, to nsccai.iun liow mucdi yarn is abHorbcsl in the 
handdoom industry. Caleuliiti<ms have been made wlihdi show consider¬ 
able fluctuations from year to year, but, cm the wliole, a itmdency to an 
increased railuw ilian to a climinishcHl conpmpiiom Tliere i« mnno 
reason to believe that wemving from coarse yarn is de.clining, while the 
medium and fine weavers are <!hi<dly responsible for tim inercmsc*. 

Thc^ Bubjeerfc has beam dmilt with in a separate note (AppmuHx I), 
lased on the eemsus figures and the rcdairns of production and of sem- 
liornc^ trade. In eemneetion with iJiis ncite, wc^ desire to draw aiteniion 
to thc^ unsatisfactory nuaiim providial by the ordinary census fc^r the 
eollecticm cf useful oecupationiil siaiisticB, and to suggest the adoption 
of special <m(|uiries for this object, which is at huisi as important as the 
ethnological discussions that have hitheito figured so largely in census 
reports. 

257, Next to handdoom weaving, metal working is the most import- 
ant cottage industry; but there are no means 

6 a war ag. ^1 accurately the numlmrs em¬ 

ployed. The goldsmiths arc flourishing; the brass and coppeu* workera 
have rmdoubtedly felt the competition of imported cnanufllc.d iron ware, 
glass and crockery; but the greater puridiasing powirs of ilie people 
have enabled them to absorb these domestics novelties and to substitute 
brass and coppc‘r vessi'ls for village pottery. 

258. Sericulture bast'd on tht^ mulberry tree or shrul) is an important 
cottage industry in certain districts of Bengal 

Siricimuri^ an^d %m Mysore. It also flourishes under State 

control in Kashmir and Jammu. Other forms 



of sericulture dependent on the eri, tasar and muga silkworms, are 
widespread in Assam, Chota Nagpur and parts of the Central Pro¬ 
vinces. Mr. H. Maxwell Lefroy has submitted to the Government of 
India a very detailed report on the silk, industry, which we discuss in 
Appendix G. Disease among the worms seems to be the silk grower’s 
principal difficulty. The indigenous methods of silk reeling are crude, 
and there is a case for the establishment of central factories to deal 
with cocoons. Indian silk weavers largely use imported silk, while the 
Indian silk is exported from the country for the manufacture of velvets 

®and silk hats. The local silk is full of knots and loose ends, and is of . 
very unequal strength. Consequently, it gives the weaver much trouble 
to prepare it for the loom, and he prefers the more even re-reeled silk 
imported from China. 

259. The indigenous dye industry has felt probably more than any 
other the effects of modern technical progress, 

yeing. When colouring matter was derived chiefly 
from vegetable sources, the processes were lengthy and laborious and the 
results uncertain ; the use of imported synthetic dyes greatly shortened 
and simplified the operation and gave more certain results, thus enor¬ 
mously reducing the cost. Many dyers had, perforce, to seek other 
means of livelihood, and the attempts made since the war to replace the 
synthetic dyes have established the fact that vegetable dye stuffs are, 
and always must be, incapable of meeting the demands of the industry 
on its present scale, both as to quality and quantity. Further, the . 
change in taste brought about by the brighter synthetic dyes renders it 
difficult to find a market for the thinner and duller, though perhaps 
more pleasing, colours of vegetable origin. 

260. The cottage industries of India are many; some of them are 
peculiar to the country ; but the great majority 

posrtloS!' *0 present posni n needless to emphasise the 

artisans’ conservatism, lack of ambition and present inability to appre- ^ 
ciate a higher standard of living. They are very ignorant, and obviously 
the first step towards their improvement is to educate them. In most 
cottage industries the children can be employed at an early age, and it 
often falls to the women to take a full share of the work. The care of 
children is, therefore, apt to be neglected, and they are put to work 
much too soon with the view of adding to the family earnings. Every 
gradation of skill and craftsmanship is found in these cottage industries, 
and, where a higher standard of comfort exists, the necessity for some 
education is recognised. Various efforts have been made to improve 
the condition of the artisans, but they have been feebly conceived and 
ill carried out. The Mission industrial schools deal almost entirely with 
Christians, and those started by District Boards, Municipalities or private 
agencies hardly show that the very difficult problem has been seriously 
considered. Pupils are attracted by scholarships ; the training is gene¬ 
rally no better than could be obtained in the bazaar, and the bulk of the 
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pupils belong to miscellaneous castes and certainly are not children of 
artisans. 

■ Our enquiries force us to the conclusion that the crying need of 
industrial India at the present time is the provision of much greater 
facilities for the education of the artisan population. Apart from such 
general measures as Government may find it possible to introduce in 
the near future, we have recommended the establishment of an efficient 
system of industrial education in special industrial schools under the* 
control of Departments of Industries. 

In modern industrial countries, such as Great Britain, the old system® 
of apprenticeship to master workmen has almost died out; biit its decay 
occurred long after the practical extinction of cottage industries, and it 
was replaced by a widely extended system of evening classes in poly¬ 
technic and municipal technical schools. The conditions here are 
altogether different. The industrial school in India has achieved little 
in the past, yet it seems capable of being rendered an efficient means of 
educating the workers in cottage industries in the future. But no 
matter what steps are taken to improve the instruction given in the 
schools, the results will be negligible, unless the pupils can be induced to 
go through the whole course, so that their training is complete when they 
leave. The cheapness of living in India is a powerful weapon in inter¬ 
national competition; but it is of little avail if the labour is inefficient 
and unorganised. There is no likelihood of cottage industries becoming 
extinct; but improvement in the condition of the workers is not pro¬ 
bable, unless better tools and plant are employed and an intelligent 
subdivision of industrial processes introduced. There is a tendency, 
which will probably be accentuated, to organise small factories, and this 
should be encouraged. Such a result is, however, more likely to arise 
from individual capitalist effort than from anything like co-operation 
among the artisans. 

261. The fact that the individual artisan can make a living under the 
cottage system has attracted the attention of 

Training of^master wor|- educated classes in recent years. They 

have observed that there was room for great 
improvements in methods and scope for the employment of capital. 
Accordingly, numerous attempts have been made to start small factories, 
into which it was intended that the artisans should be drawn. In only 
a few cases has success been achieved, and then, as a rule, by men who 
had acquired a practical working knowledge of the trade in question ; 
but this fact is sufficient encouragement to warrant further efforts in 
this direction. In each industrial school provision should, therefore, 
be made-for the instruction of a small number of pupils of a higher class 
with better educational attainments and with prospects of being able to 
command sufficient capital to start eventually in the trade themselves. 
In the case of weaving, something in this direction is being done at the 
Government Weaving Institute at Serampore, where a considerable 
number of fairly well educated young men are undergoing a course of 
instruction, which is intended to fit them ultimately to become master 
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weavers. The scheme, however, fails to produce satisfactory results, 
owing to the abaonco of opportiiuitios to acquire practiced experience 
in the control of workmen and in the management of a commercial 
buainesB. There are no hatid-loom factories or village associatioiis, 
in which sucir training might be obiiained, and it is necjcHsary to arrange 
for a few small undertakings on tlicse linos, if possible uiuier private 
control, with assistaiua^ from (ilovea’niuent in whatewcu’ form proves 
most suitable, to serve as deinonstrationB of work under c.ominercial 
metliods. Failing private*, cmtcirprise, a purely coinnuu'tdal seetiou 
should be attaclKul to the birgcn* W(*.aving hcFooIh, with the avowed 
objiast of H\ipplying tl»e training, other ihati purely ttudmiemi, which 
a master W(‘.av(*.r itmst possess b.d’ore, he* can In^pe to start in busim*ss for 
himself. 

We hav(i dealt specially with weaving because of its iutriuHic import¬ 
ance. Ah w(5 have poiuiecl out in Ghaptor X, however, tliere are essential 
dilTcrcn'K'.cB between weaving and crafts such as, for instance, metal 
working and carinmiry. For these, itisfcruction is needed rather than 
commercial organisations or tin training of master craftsmen. 

2G2, We tliink that attention aljould also bo concentrated on helping 
the individual workman to escape from tlie 

*^^”coSga^work©rT^ e.hitclu^s of tln^ money-lend(U‘ and to obtain 
evi (lit on (*.asy tcirms. We mak('. tuaiain sugges¬ 

tions to this end in ilu*. following chapttn*, hut, in (^am^s wlfudi cannot 
b(*. rcaudicd by th<‘. organisation for cos)p(U’ai.iv(^ enulit, Dinnjtors of 
Industrie's may wedl la^ (anpowiaaul to grant Binall loans and to supply 
toeds and plant on l-lu^ Uirc^ purcdiast; system. T\u) diHkndii(^s (^xpeubuKUHl 
in dcaliiig witli this edass of work(‘.r art^ wcdl known, and tlu^ power to 
grant such loans must be (Lxerciscul cautiously ; but, whiles tlu*. tcuans on 
winch they are to be rc(jov(wed should be easy, tlu^ margin beetweam the 
cost of provicliiig tlui money and the rate at whi(di it is hmt should be 
BufUcient* to render ilie business profitaldc, as tlu^ ultimate aim should 
bc% to luuid over smsh trauBactions to eomperaiive societies or other 
ag(mcies. 

Artistic Industries. 

26.1. In fornuu' titties tlu^ art crafts of India rtuudied a high degree of 
])erfe(‘tion under the paironagt^ of tlie rulers of 
the c.ountry. As (Sittage industrit'.s, these 

arts and e.raiis a,re. still (airritul on, aaid thi^ skill and tradition of (andi art*. 
haiuUul down from giuie.ration to g(*.nerat.ion, Gut tin* divsa.p|H‘a.ranci*. 
of the pt'.rsottal relations betwiuut worker and patron has had adisaHtrous 
cfTect, It has deprived tlie former of his main imumtive to extad, and lias 
placed him entirely in the hands of the dcmlcr, who doc^s not re(|uire 
articles which appeal to cultured tasit^ but mertdy siudi as will find a 
nuuly sale, Thon) are bcIiooIb of art in Oaleutta, Fombay, Madras, 
Lucknow and lathore, but the effecjt of these on the workers is limittal. 
The Victoria Jubiha*. TtHdmicud Institute in Madras, with funds c.onirri- 
Imted partly by the public and ])artly by Government, lias a show room 
devoted to the display of the arts and crafts of the lhamidonc.y. Most of 
tlie articles are purchased from the people who made iliem, and they 



are all for sale. Only approved exhibits are accepted, and, as qualitj 
rather than cheapness is the aim, the Institute is gradually inducing the* 
craftsmen to return to the higher standard of work formerly in vogue^ 
but no longer possible if their only means of disposing of their produc¬ 
tions is to sell them to the art curio dealer, who purchases them by the- 
dozen at the lowest rate he can get the workers to accept. We saw a. 
similar institute at Bangalore, and the Director of Industries in the- 
United Provinces has opened a sale room in Cawnpore on somewhat the. 
same lines, though this latter institution is not confined to the sale of 
artistic productions. These depots offer promising prospects, but their- 
weak point at present is their lack of a sufficiently aggressive policy. 
There is no one to instruct the craftsman, to criticise his work and tO' 
supply him with new ideas and designs. The men remain isolated in 
their villages ; and, though there is a permanent display of their produc¬ 
tions, there is no attempt, except in Eangoon, where there is, however,, 
no school of art, and in Lahore, to hold periodical exhibitions, where- 
craftsmen may be brought together to compare their work with that of 
others. Most important of all, the business side is neglected, and the- 
depots depend almost entirely upon casual visitors for the disposal of 
their exhibits. No use is made of the ordinary business methods by which 
sales are effected. There is practically no advertising, and no attempt is^ 
made to place the art productions of the country on foreign markets. 
A bolder policy and more vigorous management should be adopted,, 
and the show rooms and depots should be more closely associated with 
the provincial art officers, whose influence over the craftsmen will 
be greatly strengthened, when the latter find that there is a ready sale- 
for work produced under expert artistic supervision. We have given 
reasons in our remarks on the cottage industries of Burma (Chapter II) 
which seem to show that the field for action is specially promising in that 
province. 

264. An essential feature, in fact, of any attempt to develope cottage- 
industries in India must be the opening up of 

The provision of markets markets for the goods produced. Many 

industries. these industries have survived because of 
their ability to satisfy the strongly marked 

local demands for special designs. But where productions go far afield,, 
it is through the agency of middlemen and merchants, who, however,, 
have so far shown little enterprise or originality in the necessary direc¬ 
tions when we have indicated above. We need only mention the toy 
industry of Germany, the straw-plaiting work of Luton,-and the many 
cottage industries of Japan, as examples of what can be done when 
enterprise and organisation take in hand the marketing of goods. . This- 
really pressing problem confronts any one who would try to put the- ^ 
cottage industries of India on a better footing. Where a greater demand 
for their products has been created, the artisans have almost invariably 
sought on their own initiative to improve their means oi production,, 
but it requires capital to establish new markets, and in a subsequent 
chapter we make specific suggestions for dealing with this problem. 



Not a little of thie industrial success of modern Japan is due to the 
attention that has boon paid, not only to the education and technical 
training of cottage workers, but to the building up of buBirioss organisa¬ 
tions, which take over the products of their industry and dispose of them 
all over the world. The little that has boon done in India in tliis direc¬ 
tion is full of promise ; but it is almost entirely for internal trade. From 
the groat centres of indigenous weaving and metal work, goods are sent 
far and wide, but usually only tlironghont India. The staple products 
of Benares, Aligarh, Moradahad and Madura, to mention but a few ot the 
larger towns where those industries llourisli, are found in most parts of 
the country, but little or no aitiunpt is made to crater for forcugn markets. 
The nature of their demand, actual or [lotimtial, is unknown, and tliere is 
no one to direct attention to their possiliilitii^s. It is trucj that in the 
south of India tlu^re is a considerable export trade in what are known as 
Madras handkerchiefs and Singapore limgw^ botli products of hand-loom 
weaving and both specialities which fiml no sale in India. But Indian 
merchants have undoubtedly neglected tho potentiiilitic^s nf cottage 
industries, and have done nothing to encourage the workers to produce 
goods of a class which would find a ready market outside the country. 
The Swadeshi Stores in Bombay are a good exam|)le of an active and 
successful agency for the internal distribution of the manufactures of 
cottage and other Indian iudustriem, and tln\y“ have beem evidently 
of great assiatanco to a number of (a)ttag(^ industries, by making known to 
dweIhu’H in larger (‘ities Iik(^ Bombay a,ml Booua what other parts of the 
country are producing, JF tlu* l)e[)arim(mts of !ndusi.ri(‘.H work in 
opiu’ation with a busiiu'^.HH institution of this sort, they will liud it a ready 
inea.nH of introducing the products of both (‘.xisting and improved cottage 
iiulusiric^s to extensive marketH, wliih^ it will in turn derive benelit from 
the information which the Departments can place at its disposal 
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CHAPTER XVni. 

Co-operation !or Small and Cottage Industries. 

265. Certain difficulties besetting cottage industries resemble prob¬ 
lems wMcb, in tbe case of agriculture, are being 

^’Present position cf co- solved gradually by co-operation. Co-operative 

cottege^'inXstri^^^ bodies for the distribution of seed have had a 
striking success on a very extended scale. In 

'Some cases, societies for the sale of agricultural products, such as the 
-^i/r-selling societies in the Deccan, have also done well. One or two have 
been started to work cane-crushing and g^wr-making plant in Mysore, 
and in several provinces others have taken up the sale of agricultural 
implements. In the field of industrial co-operation, credit societies 
.seem to have attained the largest degree of success, especially among 

■small urban artisans who live and work in communities, and in particular 
•among weavers. The funds advanced are mainly used for the purchase 
of raw materials and implements, or to finance the sale of finished pro¬ 
ducts. In addition to these, there are also a few societies which deal 
•solely with production or distribution or a combination of these. The 
■scale on which co-operative credit societies are at present working is 
very small, when compared with the-vast field for their services offered 
by the millions of small agriculturists and village artisans in India ; 
but they have been at work sufficiently long to enable certain conclu¬ 
sions to be drawn regarding their possibilities. 

The following principles seem to be of general application in the case 
-of all co-operative bodies, agricultural or industrial, that deal with pur¬ 
chase, production or distribution. 

266. In the first place, before any such movement can be organised, 
the ground must usually be prepared by the e*ducative influence of co¬ 
operative credit, the simplest and most readily, accepted form of co¬ 
operation in this country. In the next place, the central banks, the 
secondary co-operative bodies which are the main financing agents, 
look with considerable and quite justifiable doubt, on societies of a new 
type, until their soundness has been thoroughly established by success, 
and, not least so, on industrial societies the members of which cannot 
'Offer landed security. Again, in many cases, especially in those which 
require some degree of technical skill or knowledge on the part of the 
agents employed, or need a more widespread organisation than a single 

-credit society can offer, it is better to work through co-operative bodies 



founded ad hoc, or unionB, as they arc often called, than to entanglo* 
ordinary primary societies in responsibility for work which is not under- 
stood sufficiently by many of their members and makes too largo a. 
demand on the capacity of the societies. It would, for instance, be 
uiidesirablc) to saddle a small credit society, of which perhaps only half 
of the members grow cane, with the task of financing and looking after a. 
cane-crushing and j/ur-making plant. Muttial ac(|uaintan(;o and trust 
are necessary assets in the case of a primary cjredit society ; but a primary 
weaver’s society small etiougb to fulfil tliese conditions would not, in. 
most cases, be strong enough to fmaucc^ the sah‘. of its output. 

Wliere the produces of an itulustry havc^ a r{*a(ly sah^. at a mores or less 
fixed prie.e, co-opm^atives societies for ereilit or purchasi^ are not difficult 
to work, but thc^ advani4igeB of co-operat.ive sale in such cases are as a ride 
not very great. .But wliero the market di^peucls on casual purcliase, 
or is a fluctuating or seasonal one, most of the workers are so largely' 
in the hands of the money-lenders, who take these risks and charge very 
high rates for doing so, that it is not easy to help them, unless an organi¬ 
sation can be set on foot large enough from the very beginning to finance 
stocks and arrange sales. Success is more likely to l)e acldeved with 
readily marketable articles, and the more diflicrult easels may be taken 
up, whem experience has been gained with the easier ones. 

Urban artisatis who work individually, such as smiths, ciirpentm’s 
and, in many cases, metal and hudher workers, do not readily (u>m!)ine 
in co-operative orgauisatiems with uulimitiul lialiUity and without this, 
their assets are not sufficient to eommiuul much cnnlit. A Eegistrar 
of experience expressed the opinion that the most hopeful metliod ol" 
helping men of this sort nught prove to be througli urban fianks of the 
Schult^e-Delit^scli type, which, though ilicir aims are co-operative, do 
not work on the principle of unlimited liability, ami lend to individuals 
on the security of two other names, 

2G7. The main difficulty in the organisation of industrial Bocieti(*s for 
any purpose whicdi involves dealitigs on a large? 

pi(H;(^-goods for ijisl-anee-— 
lies in the ahseuce of peusons of intcdligence 

and standing accpiainted with the busiuess, whose interests ar<? yet not 
necessarily opposed to the success of tlu^ se.heme. The (dotli mcu'chant 
is directly interestsul in maintaining the weaver in his prestmt state of 
bondage, while few educated persons have sufficient knowlcaige of the 
business and sullicient public spirit to be able to orgatiise it with success. 
Tlnu’c are, in the case of agricultural societies whether for credit or distri¬ 
bution, a fair nutnbet of public-spirited; landholders, with interests 
diverging but little from those of their tenants, who have sufficient 
aoqiiaintancc with agriculture to manage ilie distribution of hchhI or 
manure. The need for unollicial and properly qualified workers in this^ 
field is very great, and it has been suggested in the preceding chapter 
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that until the deficiency can be met, the most promising policy, at any 
rate among domestic workers in towns, is either to introduce the small 
entrepreneur who would organise production by putting out work for 
partial manufacture in the workman’s home and completing it in a small 
factory ; or simply to bring together isolated workers into such a factory 
and pay them better wages than they can earn themselves under present 
conditions. Such schemes, if successful, would no doubt add greatly 
to the efficiency of production, though they would lower to some extent 
the status of the workers, and expose them to the risk of exploitation. 

268. In view of the importance of improving the position of the 
cottage worker where he is handicapped, as at present, by the want of a 
free sale for his goods, it is justifiable to incur some risk in experimental 
efforts. A case or two might be selected, which careful previous investi¬ 
gation’had shown to be free from special difficulties, and attempts made 
to build up an organisation for the sale of the manufactured products. 
Such attempts have already yielded promising results in the case of the 
Bengal Home Industries Association, which is a private effort, and in 
the Government depSt at Cawnpore. But smaller and perhaps special¬ 
ised agencies are also required for the local collection of articles, which 
can then be supplied regularly to central institutions or large shops. 
Such local institutions might be started with Government assistance 
and control in the first instance, and afterwards converted into co-opera¬ 
tive unions. *In view of the success which has, in some cases, attended 
the sale by Government agency of goods prepared by weavers employed 
as a fapiine-relief^ measure, such a venture ought not in any case to 
involve serious loss. A scheme of this kind would appear particularly 
likely to succeed in Burma. 

In agricultural or industrial societies, the object of which is the 
purchase and employment for the eommon advantage of comparatively 
costly machinery or plant, it seems necessary, until the confidence of 
central banks is gained, to give direct assistance in the form of tahavi 
loans on the joint and several liability of the members, who should 
ordinarily be able to offer landed security. This proposal, which is 
merely an extension of the principle of land improvement loans, has been 
explained in greater detail in Chapter XX. 

269. One of the duties of the Director of Industries should be to 
initiate industrial societies, especially in cases 

runctions^^of^^Director of fresh ground is being broken, and to 
afford assistance to them in technical and com¬ 

mercial matters after they have been started. Opinions differ as to how 
far the supervision of purchase and sale should be considered within his 
scope. The Director of Industries can obviously have no part in the 
administration of the statutory provisions applicable to co-operative 
societies. But he should be responsible for advising the societies on 
matters involving technical detail, on the provision of new markets 
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for prodtxcts, and on the commercial aspect of proposed schemes. Whe¬ 
ther and how he should deal with agricultural societies organised for 
•the employment of machinery, such as cane-crushing power plant, must 
■depend on the decision reached regarding the control of agricultural 
'engineering work. 

The intimate comieciion between co-operation and the iinprove.ment 
•of agriculture and cottage industries cannot be too strongly (uuphaHised ; 
and the oflicers who control tluvse three branches of adniinisiration must 
recognise this conruiction, and dc^velope, it by ken^ping V(uy closely in 
touch with each otlier, it tliey are to ae-hie.ve gcmuiin*. Buccess in the 
^lischarge of their dut.ies. 



CHAPTER XIX. 

Industries and Transport. 

270. We received from witnesses a number of complaints to the effect 
. that Indian railway policy does not tend to- 

^*ind/an^'llIaustrie$f^ foster the industries of the country. On the 
other hand, those who have been favourably 

treated or are satisfied with the existing position are naturally silent,, 
and the case has, therefore, been only partially represented to us. 

The question of railway rates, is a very difficult one, requiring a wide 
range of detailed and technical knowledge for its proper understanding 
and still more for its. efficient treatment. But there are certain general 
principles which stand out clearly and seem to bear directly on the specific 
subjects with which we are deahng. Our recommendations will be of 
more practical use if we avoid detail and frame them on broad and simple 
lines. 

271. Before the war, the naajor portion of Indian railway traffic 
flowed in two streams—^raw products moving 

General course of traffic towards the ports for export, and imported 
policy. ‘ manufactured articles moving up country from 

the ports. Of these the first was by far the 
greater. The policy of the railways has been based on this position and 
has followed and tended to stimulate these movements of trade. Large 
volumes of traffic can, it is true, be more economically handled than a 
number of casual driblets ; but there has also been rivalry between 
Bombay, Calcutta and Karachi to supply with imported goods the 
debatable land where their respective railway systems touch, and to 
attract produce from it for export. The competition between cheap 
river transport by the Ganges and the East Indian Railway which runs 
alongside that river has caused the latter to lower its rates in some cases, 
leading to a corresponding reduction of rates by the Great Indian Penin¬ 
sula Railway. Tim influence of the large shipping companies has also 
not been without its effect on the railways serving the ports ; a line of 
steamers naturally wants goods conveyed to it as cheaply as possible, 
and can offer a railway serving its port .of call important help in attract¬ 
ing traffic .to that port. Coastwise traffic has also in many cases had a 
considerable influence on railway rates. In consequence many inequali¬ 
ties have arisen between goods for export or imported articles on the 
one hand and goods for internal use or locally manufactured articles on 
the other, in areas where railways compete with one another or with 
water transport; and speaking generally, favourable rates for raw 



produce moving to the porta have resulted. We are iiaturallv not in a 
position t.o prove that in any individual ease tliese rates are unnecessarily 
low. But the liistory of rate fixation reveals a desire to divert traffic 
from one Indian port to anotlier, rather tlian a careful examination of 
the (dTect whudi the rate impose<l wotdd have oil the total <tosfc of con- 
ve^ying the goods to their port of fortugn deBtiiiaiaou, and therefore 
on tluur ability to eompete with products from rival sources. Prc^sum- 
ahly relevant local circumstauceH are dtily taken into ac(uum(» wluui rates 
are fixed ; the point which we desires to audcc^ is that tlierci has l)een a 
temlcmc.y to think of attracting tralFu*. to a particular railway rather 
than to consider wludluu’ a nstl lussssHity t^\mts for re.duetien in the. 
gemu’al int(U’(‘H(.s of th(^ cioimtry. Iiuhnul it is possible that a moderate^, 
increase would not materially alTeet the <iuauiitieH coming ff>rwanL As 
an ctxamph^ of undue rcshHvtion ol rates <m exports, we would ([uoie the 
vam of hid(SH. llieir production cannot be affected by railway rates, 
though tJnur disposal may be ; ami the grant of port rates nearly 60 
|)er cimt.. less than the internal rates lias ccu^tainly discouraged Indian 
t.fuming, anti aidtsl ctui.ain foreign industrialists to obtain a hold on a 
class of raw maituial of which India poHsesses a partial monopoly. 

The fixaiitm of railway ratt's on imports has followed the same 
fim‘H as thoHt^ which we liave diHc.ussed in the case of exports. 

It wotdd he. (Mwy to support iht^ stat-tmumts inades above*, by nurmuouH 
iimtam^i^H ; l)ut faei.s are gtmtuaJly adnutttak Tlu^ lixat.ioii of ji singh^ 
rate is govtuuusl l>y so many conMid(‘ra.tIonH that tlu^ e.itation of indb 
vidual eus(‘H wotdtl ofttm bn ttnfair, if t‘aeh w<‘ri^ not- fully attalystsi, 

272. Tilt' tOToris of tJu^. ctnmtrv in fuf.nre will bt'. dirt‘e.(,tHl t.o bringing 
raw inattn’ials tt> the most linislual statt^ possibh^ 

flfWilty fw a In Indore exinirt ; indeed, apprc'ciabh'. ativanc.es in 
this diree.titm wca‘t^ already bt'ing math^ befort^ 

th<‘^ wa.r, and tht' policy undtu'Iying tJu' whohmd onr recomrmmtlations 
tlt'ptmcls on ilit^ act'.tipianc‘e of this ch'Sidemtuin. Tbt^ governing principle 
whicJi, wt^ t.hirdc, shotdtl bt^ followtul in railway rating, so far as it alTt'cts 
imluHt-ritsH, is that inttuaial tratlit*. Blmultl l>t^ raietl as mmrly as possilde 
<m an tapialil.y with t.rallie of tht^ samt^ class ovta* sinular dist.an<‘4»s 
(ti and from i.h<‘ ports. This principh^ must, of ctmrses atlmii t»f 
luumu’ouH <'xe(‘pti<ms, in (u)nsitl('ra.{ ion of t.lu'. <a>mpt*tit.ion of wattw 
transport, tlu' ctnHt td working particular st'ctions td line, the 
ctmvenitmce td handling, tJie advanlagt* of return wit h ftdl Itiads, ami 
many other factors. But wt'. wottid prt'ss for its aticeptanct^ as far as 
possible in the case of raw mat.tn’ials cotivcytal to, or manufactured 
maierialH conveyed from, an Imlian manufacturing centre. 

We art'', wtdl awart‘. (.hat numcsrtms concesshms have already been 
madt^ for tlie bemdit td Indian indimtrics ; we have seen a long list of 
such in tlie cast^ td the Bast Imlhn Railway in particular. Ihit our 
principle premist^s mt>re tlian intUvidual concessitins ; it invtilves the 

♦ imccHsity of considering from the widt«t possible point td vitw, how far 
the existing low ratas on prtHluce for export are rtndly retjuired : equality 

m 
F 



may be better attained by raising a rate which, is needlessly low, than 
by reducing one which, is not intrinsically too high. It would, we 
recognise, be most unwise to set on foot a policy of individual concessions 
to industries, without laying down any general principle to guide and 
limit them ; one concession of this kind involves an incalculable sequence 
of others, and the eventual loss of income is likely to be very serious. 
We do not, of course, entirely bar the idea of individual concessions, and 
we shall indicate later the lines on which we think these may be safely 
given. But if existing inequalities are redressed on the basis that we 
have suggested, the necessity for such concessions will be less. We may 
draw attention here to the substantial rise in the price of raw products 
and in running expenses, which is likely to continue in many cases for 
long after the war. This is an added argument in favour of the reconsi¬ 
deration of the existing low rates for moving freight to the ports. We 
are aware that in 1916 these rates were raised under the general orders 
of the Government of India, apparently with the idea of maintaining, 
so far as possible, the distribution of traffic reached by past competition, 
while restoring to some extent the rates which that competition had 
reduced. The position should, however, be examined again from a wider 
standpoint than that of war time, and in estimating the effects of rating 
the criterion should be what the traffic can stand over its whole journey 
to the port of foreign destination. 

273. We have pointed out above that one of the immediate causes 
for the low port rates was the competition 

Other effects of indiyi- between rival railway systems, which led them 

on rates. some questions from an unduly in- 
dividuahstic point of view. Another instance 

of this attitude lies in the ‘ block rates,’ or higher mileage charges for 
short lengths imposed on traffic moving from a station near a junction 
with another system towards the junction, in order to travel a much 
longer distance over that other syste:gi. Similarly, when ‘ scale’ or 

^ tapering ’ rates are charged, which involve a reduction of mileage rate 
increasing with the length of the lead, each railway treats the length on 
its own system as the sole basis for its charges, irrespective of the total 
lead, and a consignment which divides a journey of 300 miles equally 
between three railways only obtains the mileage rate applicable to a 
lead of 100 miles. ' Terminal ’ charges are also sometimes used for a 
similar object, viz., to extract as much as possible from traffic which will 
presumably -travel a greater distance over a foreign line than over the 
line of its origin. There may be justification for these expedients in 
many cases, but it would appear that they often affect traffic undes.irably. 
They have accentuated inequalities, and have, on the whole, tended to 
operate to the disadvantage of internal traffic and, therefore, of Indian 
industries. We think that railways should accept the principle which 
is followed in some other parts of the world, that a consignment travelling 
over more than one line should be charged a single sum based on the 
total distance, any special claims for extra cost incurred by a particular 
line in handling short-length traffic being met by the grant of suitable 
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allowances or of a suitably larger sbaro to tlie less favoured lino, when 
dividing the total payment between the railways concerned. 

274. An incidental effect of the policy that has stimulated trafficr to 
and from tlu!i ports has Ixum the congestion of 

Th® industries in port towns. The same advantage 
of favourable!) rates, grauttxl to a less degree at 

otluw irnportarit tradie centres, has had similar, though 1(!sb markcul, 
results in tlieir case also. W(^ hav(! found it necessary in (JhapUu’ XVI 
to comment at length on the scu'ious lal)our dillicudtac^s (‘-r(‘4ttt‘.<l by tlu^ 
concentraiioTi of industric's in c(‘.rtain etui(a*(‘H, and we think that the: 
railway ratc^ policy whieJi wc! hav(^ rcu'.omnumdcsl would ludp (.o dilTusi^. 
and decentralise indust.ries, and tliendiy iiuu'cutsi^ availaliility, the 
comfort and the edhueucy of labour. 

275. We havt^ suggimtcMl an examination of the desirability of raising 
^ .s existing low rates on raw materials for 

w'^appHedT^Imporfcll'^ (export;; wo l.luiik it (Hiually nccxiSHary to do tho 
same in tluu (;as(^ of manufactured articles or 

materials imported. We may (juot.e, without (uitciring into (h^tails, tlie 
instance of sugar, the iucreastul import of wlikdi coimdchul with tlu^ 
reduction of rates brought about by railway compcdilaou. Ridevant 
points for consideration in sucli c.ases are liow far tlub n^ilue.tion lienelii-s 
the ultimate^ consumer, or is approfiriatcui, by the manufae.tunu’ or 
middleman ; ami wlu^ther any of tlu^se persons r(‘.ally iumhIs tlu^ <!<m- 
c.essiou. VV(^ would, how(!V(!r, point to (4i(‘. ueiu^ssity of one* (!x<u^pti(m to 
this i)rine.ipl(’) in th<!i easi^ of imports. MaeJiinery and Htc»r(!S d(‘.HtiucKl for 
industrial us(! in India shouhl b<!i trausportiMl at. tlu^ lowest rati^ possible ; 
this will repay the railways many tim<‘s over in sulistxpumtly imn^uised 
business in otlier ways. 

270. There are otlu^r didkndtic^s a(T(H4.ing industrialists, of which we 
recjeived complaint.s. The shortage of wagons, 

of inconveiiicmt routing of tradie, xinruKH^ssary 
breaks of gauges, 1osh(^,s from candc^ss handling or 

from dishonesty, tlie (im^stiou of risk notes and the like wen^ fretpienily 
numt-ioiuMl t,o us by wit.U(‘.sses, and are commonly diseaissed in the [iress 
by busiiUNSH num and by bodi(!S iui(U’t!Ht.(xl. Into tlu^ merits of these 
<pi(‘St.i<mH W(^ an^ m^it-luu' pn^jian^.d nor (h^sirous t.o ; but. w<^ jin-. 
sure that ilu^ mon^ (dTeidsve r(‘.pr(\S(‘.nt.at.i<)U wilJi tJie. OoV(‘nim<MU. of Imlia 
of tlie industrial and eonmu^reial intiuM^sts of the e.ouut.ry by a d<!part- 
numt charged'with the task of dev(do|Hng au aetive policy of st imnlation 
and improvemcmt, <’.aimot fail to do good to the country and, therefore, 
in tlu^ long run to the railways also. 

277. We nx’.onummd for t.lie senons consideration of (loverument the 
sugg(‘.st.ion that this n^prestvntat-ion might be 

R®pr@i®iitatlon imu'easetl by atipoiuting a commercial member 
trial liit®r®sts with aovern- n i u \ . n * ii 

meiit of India. Railway Board. But it is W(dl to add 
that thc% power of control possi^ssed by the 

Kailway Department over the railways is limited by contract.s in idle ease 



of company lines and so long as these subsist, the only action which the 
department can take is by way of argument or influence. 

We have already stated that there will be more than one class of 
considerations to be taken into account in dealing with the future rail¬ 
way rate policy. In dealing with questions of overseas trade and the 
effect of a change of rates on the ability of Indian products to compete 
at the place of consumption with those from other sources, the Railway 
Department will doubtless be assisted by the department of Government 
in charge of commercial interests, which will have the advantage in 
future of a more efficient system of commercial intelligence, linked with 
that which is now being elaborated for the British Empire as a whole. 
In the settlement of railway questions affecting the requirements and 
production of Indian industries, the proposed Department of Industries 
should have a voice ; and the provincial departments which we have 
suggested, with their industrial boards, would often take the initiative 
in such questions. No such organisation for the representation of local 
industrial interests and the effective presentment of their wishes before 
the Government of India has existed hitherto, and it is owing to its 
absence that the claims of industry have not, as a rule, been put forward 
effectively and authoritatively. The interests of Indian industries and 
commerce should, we think, be represented at the Railway Conference 
and at the meetings of the Goods Classification Committee by appro¬ 
priate ofidcers of the imperial and provincial Departments of Industries, 
and in particular by the Director of Commercial and Industrial Intel¬ 
ligence, as well as by representatives of British and Indian commercial 
bodies. We think it beyond our province to discuss how far, if at all, 
the relations which exist between the railways and the Railway Depart¬ 
ment of the Government of India would require modification to render 
effective the policy which we recommend. 

278. We have, we trust, made it clear that we advocate no one-sided 

How far indlvleluial con¬ 
cessions should be given 

to industries. 

policy of administering the railways as a means 
of subsidising industries, irrespective of financial 
considerations. We think, however, that favour¬ 
able consideration should be given to new 

industries, in cases where the investigations of the Department of In¬ 
dustries show this to be necessary, by the grant of low rates for a term 
of years. But we would again repeat, that the abolition of inequalities 
which we recommend would undermine many of the present complaints. 

Water Transport. 

279. We have examined a number of witnesses regarding the question 
of river transport, which is especially important in Bengal, Burma and 
Assam. We were unable to arrive at definite conclusions. We fully 
accept the desirabihty of the improvement of many of the existing 
waterways ; but the matter really turns on the cost of the improvement 
in relation to the results to be obtained in the case of each scheme, and 
on the merits of these we are unable to express an opinion. We feel 
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justified, liowe.yer, in urging that the Government of India should take 
up the question of improving the existing waterways, as we cannot help 
tfiinking that, in the absence of a reprasentai*ivo specially charged witli 
th(ur interests, the vested interests of railways have preveni.ed watiu’- 
ways in India from receiving the attention tliat has Ixam given to them 
in other large countries with such satisfactory rc'^sults. Thc^ proposal i.o 
form a Waterways Trust was prominently brought t;o our notice at 
Calcutta, and altlunigli we cannot give an opinion on i(*s merits, tlu^. 
prospective advantages seem t.o be sucdi as to nuuit t.he early consider¬ 
ation of Government. If our suggestion be acceptiul, that the control 
of communications should be separated from i.hat of industricB, tlic 
simplified Department of Comuuux’i^ should ho in a positaon to give grea.t.<‘r 
attention, not only to iln^ utilisai.ion of exist-ing watc^-rways, but to tlunr 
improvenieut witli tlie view of increasing the numlier of (diannels of 
int ernal trade. 

Wo consider it eHscmi.ial that, railway and waterway administrations 
sliould work together harmoniously for the development of those parts 
of tlie country which are served by both, and w(‘. commend this (jitCBtion, 
t.ogether with that of coastwise freights, to tlie attrition of t.he future.^ 
Department of (kmimerce. The ellV.ct of shipping friu’ghfs, coastwise a.ud 
ov(u*Bea, on transport, althougli we are well aware of its importance to 
the traile of tlie country, is a matter in regard to which wiulo not f(‘(d 
called tipon t.o malo^, any H{)<*eili(^. n^eommemdaf ions. 



CHAPTER XX. 

Industrial Finance. 

280. A detailed examination of modern industrial enterprise in India 

Attitude of Indian capital 
towards industrial under¬ 

takings. 

discloses the fact that, while during the last 
half century there has been considerable pro¬ 
gress in respect of the investment of capital, it 
has been upon comparatively restricted lines and 

there has been little enterprise in new directions. In consequence, the 
major industries of India are few in number and have been till recently 
chiefly confined to the textile and leather industries and to mining. 

During the last few years, however, there has been a very marked 
broadening of the field of industrial activity, as exemplified by the estab¬ 
lishment of the iron and steel works at Kulti and Sakchi, various Portland 
cement works, the hydro-electric installations in Mysore, Kashmir, and 
on the Western Ghats, and the extension of the use of electrical energy 
to a number of large towns. A number of further schemes are to come, 
and we may expect to see, in the immediate future, far greater utihsation 
of the water-power possibilities of the Western Ghats; large additions 
to the existing steel works ; the creation of a group of subsidiary concerns 
to convert the output of the steel works into manufactured products ; 
the smelting of zinc and copper and the production of sulphuric acid on 
a large scale ; the treatment of coke by-products and the production of 

heavy’’ chemicals on a modern basis; the manufacture of textile 
machinery and mill a6cessories ; the building of steam and oil engines. 
Some of these projects are under construction ; others have been fully 
worked out and financed, and are ready to be taken up at the close of 
the war; others again are being investigated by powerful interests. 
There has been much development in mechanical engineering, due chiefly 
to the increased needs of the extending railway system and to the general 
growth of pubhc and private enterprise. This movement has been, how¬ 
ever, arrested by the war, which for a time rendered capitalists afraid 
of new ventures, and has latterly made it impossible to obtain plant, 
machinery and staff. 

281. We may now consider the extent to which capital to finance 

capital in the mofnssil. enterprises is available in India. On this 
subject we have received a large amount of 

evidence, an analysis of which yields the following facts. There is a 
considerable accumulation of capital in India, and to this new savings 
are being added every year. Some part of these savings is invested 
directly in the extension of industry. But we must again draw attention 



to the vaBt differcmcos ia the economic conditions which prevail in different 
parts of 1 ndia. Banking facilities do not exist at all for the groat majority 
of agricnltiiristBj and the co-operative credit movement is only in its 
infaticy, Kvcm wluu’c branc^iics of banks exist in tnofussil towns, they 

4I0 not nnfeniunately attract the custom of the small tradt^r or of the 
agriculturist; nor do c‘ith(U‘ of these, under existing conditions, possess 
tlie confidence of the bardcs, The often illit(vmi(s agriculturist views with 
considerable doubt the deposit sidt^. of a bank's busiiU'SH, while the security 
that he can offer, thotigh good of its kind, i«^ owiug to his imbusineHS' 
like methods, far hw t(unptiiig to a bank than th<^ busimNss olTc^red by the 
larger tenant farnun's in otlan* camntric'S. 

Th(^- agrunilturisi, the. rural artisan and tJu*. small trader are fHuuuaul 
by the mahftjan, who do(*H not etmlim^ his dealings to money, Init is oficui 
aiso a pundiaser of local protluc.ts ami a dealer in imported articles. IIc^ 
4‘ith(‘r operat.c'S with his own capital, or is helped by a bigger man of his 
own elasH ; ami the latter often has dealings with banks on a consider¬ 
able Hc.ale. mnhdjun (iharges liigh interest; landed security is good, 
but is not easily or rapidly realisable ; debtors arc uneducated and have 
no idea of husim'SH medihods or of punctuality in meeting their obliga¬ 
tions ; their incomes is ofteai precarious, depending as it does on tlie 
nature, of tlie season ; and, partly in s<df-proiection, the mahajan charges 
a rate of interest whicdi local custom readily tole.rates. Tlu^, largcnr 
mnhajanH who finance huidowners or rc‘gular traders, often kmd 
<m cJu‘ap(^r tennus. lint iweii they do not e-onsiden-that organised indus- 
i-ries, (‘X(‘epi. a hnv well known and w(dl (‘Htahrmlnsl ones with i.he value, 
of wliicdi t.hey an* fully ae(iualnt(Ml, furnish aeei^pt.abh^ sec.urity, and wlnm 
they huul to others, they (‘xact heavy irda^resi. It is only tlr‘ smalhu’ 
intlustrialisiH who crave the assistamm of the mahajtvnH, The. Iarg(*.r eon- 
eerns go to the batiks. 

2B2. Thus, except for the hranehes of presidency and joint-stock 
tianks ami a few local banks, sucdi capital as exists in the mofussil is 
unorgauiscsl, and the f.raimfer of mom»y is a persona! transaction heiweeti 
tlie payer ami the. nsupient. The.n*. are vmy many small i<wns, each 
of whit'h carri(‘S on eonsiderahle. busim*HH umhu" iliest*. (umditions and 
wit.lioul. i-hr. aid of hanks. T\w voluim^. of husim^sH would ofiem ht*. cu)n-> 
sidercul Huirnmml. to warrant Uie. (\stabli.shment of u hramdi hank in t.ho 
ease*, of simila-r t.own.H in hhiropr or Amoriea, wluu’c umdi hank!i somriiuu's 
open cmly <uu* or two days a week. lint, tiu'n* is in India al» pn^scuU. a 
lark of trained bank tunployes, owing to I,ha lihmuus^ in ilu*. past of 
fmulitios for c<mum‘re.ial tslue.at.ion and of any rtyular system of training 
Indians in banking work, while thee.ouniry folk do not yet realise t!u‘ 
advantag<‘H t.o tlHunwdvtnH of organisml baulking. For reasons, tlict 
ext-ension of banking in tlie mofm4Mil has been slow. Where, as in the 
case <d the Punjab, too rapid progress was nuule, it was attemiml with 
grave risks ami followcul by diHastiT. TIuti*. was mismanagmnent* at the 
heaulciuart<‘rs of some of tln^ hanks, ami many of the hranehes did little 
but reccuve deposits. 

an 



Tliosc who irivcBfc ihcir Ihid hnv fieldn which arc at once safe 
and atira(;iivc. Invc^HtnicuiH in land hy purcliam^ or niort-gago still 
appeal most strongly to the (Jovenmment oOieial or proh‘HHioiial man ; 
and th(‘. fanner with spaiH* funds carets for little (*Isc, except in a few parts 
of the c(Hintry wIkuh'. some form of industry, usually of a simpler 
has become rtau)gnised as a safe investment. The Post Ofllce Havings 
Bank attracts dc^posits from the intelligcmt mithlle classt's in towns, in*' 
eluding (ioverume.nt servatits ; and to sonu^ (‘xtent CJovernnuuit papcT 
also has found holders among the same elasHes, as well as amongst the 
bigger landholders. 

283. The employment of wealtli by those agrieulturisis %vho possess it 
follows traditiofial lines. In. those parts of India where excessive sub- 
division of land is not tlie rule, well-to-do agriculturists are found owning 
a fair ciuantii*y of jewellery whicdi is worn by their wonumfolk, and they 
keep in addition a (uu’tain ainoimt <d ru])et‘s or sove.reigns, a part of which 
is used for th(‘. (Uirnmt (nxpenses of t-heir hous(‘h<h(l and of their cultiva* 
t,ion. Thc‘ r<‘st tJu^y hoa.rd against aidaV.ipatinl futun‘. nctjcsssitic^s or lend 
to thc'ir mnghbours. Aftm* the harv(*st, tfu^ mom^y which tluyy hav(‘, hmt 
or <‘xp«‘nd(‘d on t-luhr c.ult-ivaticm c‘omcs buc’k l.o t.lunn, 3Tis s(^a.sonal 
(nnph)ymcmt of momyy li‘ads to two n'sults ; the, locking up of momw 
unproductively during i.lu^ slack season, and a Ihgh ratt* of inl.crcst during 
the busy ptu’iod, heemust^. money can be used only for a fenv UHmths, and 
duriiig these uumths it must earn a high rate, of init‘h‘Ht in order to yh^ld 
the ave.rage return which would normally be available from long»perio<l 
iuvest.meutB. 

Tn some mofnssil areas, small industrial und<*.rtakingH are started by 
individuals, family groups or sytulicates. But a s<ume of busim^HS pro¬ 
portion is lacking ; in c(n*tain parts of the (’oti.on traed, the number of 
ginning factories and baling pn^sscNs is far beyond the n^piinmumtH (d 
the crop ; and in tlie great rice growing (hdtas of tlu', CJoromamhd (loast 
and in parts of Burma, the. mimlxu’ of suiall ricu* mills established in 
recent y<‘arH has nmchuMsI barely profitable what was, at the outset, a 
fhairishing industry. 

2H4. We may uow descrilH*. tlie state, of allairs in the preMidency 
A IA..I t » g.i towns wlu^re a mucli larger proportion of the 
Capital ^w^msiatiicy c^xchangc‘s Ukes place through banks, and there 

is greater readiness on the part of some sections 
of the public to inv(‘Ht. 13ie representative's of well eHtablislH^d firms, 
European and Indian, who liavc^ come bedon^ us as witn(\Hs<‘H, gcnm^ally 
testify to the. fact I,hat tlu^y tliernsc^lves <‘xpericm<u‘, (‘.omparatively litt-ht 
<lini(Uilty in obtaining capital for any welfe.onsidm’ed proposals whi<di 
tlnyy are abh^toput forward. The Bombay A<lviHory (bmmittee are id 
the opinion that tin*, shyiusss so (dtmi attributed to capital in India does 
not exist to a markinl ext.imt in liombay city and probably not in thc‘ 
Bombay rresidency. But, speaking gcmerally, and this remark applies 
even to Iknnbay, there is a (uunplaint that tlu^ existing banking system 
is too inelastic, and is insullicient to mei^t tlu^ needs of tlie country, and 
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of ihi\ luultuiakiiig and will be reanonably nure of huccobh* In 
the cane of Hinall indunirieH, aiul of tlioHe that arc» n<‘W t.o India^ witneH«(‘H 
(‘.oinplained bitterly that the puhlie. arc* nnwilling to invents that HufUeient 

■capital cannot lx*, obtained from tlx^ friinula and atxpiaintaiuusH of the 
proinotern, and that hankn are unwilling to Htipphamnit tlie d(*lieiency 
•or evcxj to provicb* working capital. Money bn' Hindi purpoacH can only 
‘be obtairnxl at a rate ho liigh an to hwhUow up the profit a of t.ln^ vinitun*. 

The diflieulty in riUHing capital for induntricH m niairdy tlie nH‘aHur<*, 
even in India, not of the inHuHici(*ney or inacccHHibility of money, but of 
the opinion whkdi ita poBHCHHorw hold of the induHirial propoBitiona put 
before them. We have seen that daikdeiicy in buHincHH ejcpc*ric*nce and 
practical knowledge of the tetdmical detailn of an induKtry in often a 
more Bcrioua handicap in the way of itn promoterB than lack of fmaiu’e. 
ThuB we found in many cancB that, wlux’e there were complaintH of in¬ 
ability to obtain mdlicimit capital th(*n^ ha<l been ako initial inkealetn 
lationB an to cont of buildingn and plant, or an to the amount of working 
capital mx‘(l(*d. In other partn of our report we have formuIat<*d pro- 
poHaln for placing ttxdmical aHHistaiKB* and biwimw advice* at the dinpoHal 
of induHtrialiHin ; we havc^ now' to Hc*e. wdnd.her it in deHirahle for (loverm 
ment (o take any BtepH towardH rendering linance avuilabh*, whether for 
initial or working capital. 

Baduitrial Banks. 

2B7. Where induHtrial enterpriHC m in a h(‘altliy «iate, opinioim Bcem 
to be cryBtalli«ed in the eviilenee tend(*r{*d to m by the Bombay ActviHory 
(bmmii.tee, wlio ntate, “ We favour t,he cHtabliBliment of a ecmtral in- 
duHtrial hank or Blmilar organisation with a large capital and iinm(*roUB 
branehcH, desigm*d to alTord fjiianeial nnpport to imluHtri(*H for longer 
perioiln and on Ichh rcHtrietiHl H<‘(‘urity than in within the pow<*r or prae- 
ti(x*. of texinting haiikn. Sindi a bank would prcdiahly reijuire a mcawire 

•of (lov(*rnm(*iit Hupport, hut Hhould not he brought und(»r rigid (Jovern- 
ment (’oni.rol.’’ 

Tin*, only iuHtanei*. of an indirntrial hank in India m the Tata Indus¬ 
trial Bank, wdiieli was eHtahlisluHi (piite r<*ci‘ntly and liim not yet had 
time to evolve a Hyntematk*, p<di<‘y in dealing with induHlricB, or even to 
illuBtrate tln^ poBBiljilitieH and diflkniltieH of iluH intereBting form of 
fmaneial activity. Our information regarding the British I’nulc* (kir- 
poration, which, however, tinclertakeH otlu'r lincxs of huHim^HH than in- 
iluHtrial hanking, in eonfmed to t.ln^ report of the Oommittia* whi<’h n (‘(jm- 
mend(*d itn in(‘eption and to tin*, many mitieisniH whiiii have Innui put 
forward in Barliaimmt and in tin* pnhlie pnxss on tin* ri'pori' and on the 
l.erms of the elmrt.(‘r, ami no aiiual working experimna* is available as a 
guide. 

2BH. We have (‘xamineil Hinii mat(‘rial an we were able to obtain 
«- regarding the part, played l.y l-aidiH in Ihe in- 

^rmany Md Japan! (I'lutrial <levelopirietd, of Japan and (ierinany, 
la the laU<‘r caHC, a eoinpendiuni of the 

a 



^statistical position will be foimd in a note by tbe Director of Statistics 
printed among onr records.* The characteristics of* the great German 
industrial banks are, briefly, the high proportion of their paid-up capital 
to their total cash transactions ; the readiness with which they finance 
industrial and commercial business and participate in fresh industrial 
ventures, by taking up and eventually selling blocks of shares in such 
undertakings; and, finally, the large extent to which they retain a 
control of the industries and businesses which they finance, by appoint¬ 
ing their representatives as directors. They have thus been able to 
make such undertakings help one another and, therefore, the bank; and 
liave at their disposal the wide range of technical knowledge and 
•experience of these assisted businesses to aid them in deciding on the 
merits of further undertakings. It is alleged that behind these banks 
'Stand the Reichsbank and the German Government. 

We have recorded evidence on the Japanese banking system, which 
•explains the methods on which the large banks purport to do business. 
We may consider, as a specimen of these, the case of the Nippon Kogyo 
^Ginko, a Japanese industrial bank, with a Government guarantee of 
limited duration. The by-laws of this bank, which require Government 
:sanction, forbid the loan of an amount exceeding half of the bank’s 
paid-up capital on urban land or industrial buildings ; its debentures 
may not exceed the value of certain securities held by it, or be more 
than ten times the paid-up capital; and the bank must not give loans 
for longer periods than five years. We find thus in Japan a considerable 
degree of State support and control in the case of banks which are designed 
to assist the commerce and industry of tbe country. We were unable, 
however, to form opinions of value on the effect of these methods in 
.actual practice, and, though we received some information regarding the 
mutual support obtained by industries through the gilds, we have no 
precise details as to the extent to which the local banks afford assistance 
to small industries, a function which, so far as we could ascertain, is not 
undertaken by the larger banks. 

289. We have now to consider what is the best class of agency for 
the provision of initial and current finance for 

Jndysirial theii' industries. The industrial trust or financial 
possibilities for the assist- j: • t x • 

ance of industries. corporation lor the promotion oi mdustries, 
which some witnesses supported, is, we consider, 

in its nature too directly concerned in the success of particular under¬ 
takings to be a suitable instrument for the general advancement of 
industries, though a useful agency for furthering particular industrial 
interests. The multiplication of concerns in any industry to which it is 
already committed, ^1 not be welcomed by it. The industrial bank, 
on the other hand, if wisely conducted, is benefited by an increase in 
the number of individual undertakings, and it can to some extent pre¬ 
vent their extension beyond the safety point. It is true that in a country 
like India, where a wide industrial basis does not at present exist, the 
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spooialiscd bminoHB opinicHi and expert advice rccfuired by industrial 
banks are only available to a limited extent; but the latter can be, to 
some extent, {)rovided from tlie (Jovernnnmt cBtablishment wlucb wo 
have propoHcnl, Hul)ject to the coiulitlons laid (hnvn in fmragraph 127 
of (Jliaptt^r IX* We are not blind to the dangers which attend the giving 
of advi(H) on an industrial proposal by tlie (Jovermmmt oOi<‘er or depart¬ 
ment ; but w(\ feed (’.onlideut that the succeHHt‘H will so greatly outmmdnu* 
the failurc^H, that the getieral results of such a policy will Im advantag(v 
ouH. It is impoBsiblo for a bank to retain in its permanent employment 
a BiiHiciont number of hrst-claHS experts to advise it on a great diversity 
of new industrial umiertokings, wliile, if it confines itself to fmanciiig 
those as to the soundness of wlticli it is able to satisfy itself, its activities 
will bo too restricited to enable it to earn a profit on its necessarily largo 
capital; and it may evem have, to limit its investments to so small a 
number of industries as to eaidangiu' its own stability. It appears to 
follow tliat an industrial bank with a sullicuuitly larger (‘apital to ensure 
its safe working must, at any rat«t for some, tim(% combin(‘, ordinary bank¬ 
ing inisimws with it.s industrial ae.tiviiies to <‘nabl<! it to obtain a return 
on its apital. But it cannot be too strongly tunphaMisi'd that, in siudi 
a case, tln^ cJimrest possible distinc.tion must be* <!rawn Indaveen indus¬ 
trial fmanc.ei and ordinary banking businesH, Sharif and di^bemture 
capital and hmg-iiu’in (h*po.sits may Icgitimatidy 1h^ uscsl for tlic fornnu' 
purpoHi’s, but shori-tcuun ilcposiis never ; ami any atlmnpt so employ 
them sliould be most sirictly prohihitiHl, it iiec(‘HHary by law. 

290* Judging by the information available from Japan and CJermany, 
an industrial bank can assist in the provision of initial c.apital, either by 
examining proposals for starting new concerns and allowing their pros¬ 
pectuses to issue with its imprmainr, or simply liy providing them with 
money. This again may be dom^ <uth(*r by loan or by tln^ puridiase. of 
shares. 

The provision of working eajiital for industrii's that have been started 
is undertaken by existing banks, but few of these lend money on the 
security of plant and buildings, or reacli the smaller industrialist who 
most iioods help, even wlien he can oiler pt^rsonal security or a liim on 
actual goods. An extension of facilities to meet these eases would be 
of the greatest assistance to small and middle-class industrialists. 

What is required, then, is a bank which can keep in touch with amall 
industrialists, is able to estimate the prospects of a fairly extensive 
range of industries, and poBsesses funds which it can afford to loc.k 
for a time in securities not readily realisable. A bank that is so ecpiipped 
will often be able*!, ovoji if it has in the last resort to take ovm- a faii.ory, 
to avoid much of the loss which such a course would usually mitail on 
an ordinary bank. It is eJear that a limit will have to be placed on the 
amount advanced on security of this kind, and this should be fixed with 
special care in the case of money advanced towards inii.ial (capital. Plant 
has, in some cases, a sale value which can be estimatcsl with a consiilcr- 
ablo degree of certainty ; it then constitutes a fairly licpiid ass^^t. 



291. We aie of opinion, therefore, that an industrial bank should 
possess a paid-up share or debenture capital high in proportion to its 
total business; it should observe the usual precautions in not allowing 
too large a share of its funds to be used for the benefit of any single 
interest or group of financially inter-dependent interests; its loans on 
plant, buildings and land should be carefully considered and should be 
limited in each case ; the larger portion of its industrial business should 

'he confined to the provision of working capital; it should provide initial 
capital with caution, at any rate during its opening years, and should 
not itself at first attempt to float companies, though it may advise and 
assist in other ways persons who propose to do so. The main factor of 
safety in an industrial bank is the judicious limitation of each class of 
business to its proper proportions. 

292. We have shown that the lack of financial facilities is at present 
one of the most serious difliculties in the way of the extension of Indian 
industries, and we believe that industrial banks, especially under the 

improved conditions towards which the measures 
^SornHimeS^propoMd'!* proposed by us are intended to lead, would be a 

potent means of removing these difl&culties and 
of affording help to industrialists. The Tata Industrial Bank has recently 
started, with a large capital raised without Government assistance; but 
we think that there is still ample room for other institutions, especially 
of a type designed to afford assistance to smaller industrial undertakings. 
Although, as we shall explain below, there will be cases, particularly at 
first, in which direct Government assistance should be given to indus¬ 
trial undertakings, we are of opinion that work of this kind can be per¬ 
formed more suitably by private agency, and that Government should 
hand over all such business to suitable banks as soon as circumstances 
permit, and should frame its policy with this end in view. We consider 
that the establishment of industrial banks working on approved lines 
is of suflS.cient national importance to justify Government assistance; 
but we do not feel that we have sufl&cient material before us to enable 
us to formulate a definite scheme for industrial banks, whether of pro¬ 
vincial or imperial scope. We ask, therefore, for the appointment at 
the earliest possible date of an expert committee to consider what addi¬ 
tional banking facilities are necessary for the initial and for the current 
finance of industries; what form of Government assistance or control 
will be required to ensure their extension on sound lines as widely as 
possible throughout the country; and whether they should be of pro¬ 
vincial or of imperial scope, or whether both these forms might not be 
combined in a group of institutions workin^pgether. 

Other Measures to provide Financial Facilities, 

293. We recognise, however, that the adequate extension of indus¬ 
trial banks will be a matter of time; and we 

Provision of current 
finance for middle-class 

industrialists. 

have therefore considered a proposal to meet 
the need experienced by middle-class industri¬ 
alists for current finance, a proposal which could. 



it would seem, be readily merged in any future system of industrial 
banking. 

As we have already explained, the banks have no convenient agency 
for enabling them to ascertain whether the proprietors of small industrial 
concerns are working on sound lines and possess a good reputation for 
honesty and punctual payment. The proposal represents an attempt to 
supply this deficiency and to bring such men more and more into touch 
with banks of repute. The scheme would, in the first place, be confined 
solely to industrial businesses with a paid-up capital of from Es. 5,000^ 
to about Es. one lakh. The provincial Director of Industries, assisted by 
his technical staff and by the advice of a committee of business men,, 
among whom a representative of the lending bank might well find a 
place, would examine the financial position and reputation of applicants- 
and their methods of manufacture, and would certify those persons- 
whose position was found satisfactory, as suitable recipients for a loan.. 
This would take the form of a cash credit for a definite period and amount 
with a bank. Government would, under this proposal, guarantee the- 
principal sum lent with interest at a rate to be agreed on with the banks.. 
Any bank of repute would be allowed to participate in the scheme, and 
applicants would select the bank with which they would deal. Suitable 
limits, both maximum and minimum, would have to be fixed for the 
cash credits. The rate of interest to be paid by approved applicants 
would be a matter for Government to decide. The latter might perhaps- 
desire a rate somewhat higher than the rate guaranteed to the bank. 
Some portion of this margin could then be retained by the bank for its 
trouble, and the rest be used by Government as a set-off against possible 
losses. If interest at a rate higher than the bank rate were levied, the 
bank would find in this an inducement to take over an increasing share 
of the business, free of Government guarantee. By doing this, the bank 
would receive the whole of the interest charged, instead of having to hand 
over some of it to Government. Similarly, if a certified applicant failed 
to pay his debt, the bank would only receive from Government, in 
addition to the principal, the guaranteed rate of interest; and the bank 
would naturally do its best to avoid the loss of its share in the interest- 
in excess of this, by watching the way in which the account was operated 
and reporting to the Director of Industries anything which showed that, 
action on his part was needed. 

It is clear that the success of the scheme would rest almost entirely 
on the qualifications of the Director and on the nature of the organisation 
which he would have to create in order to determine the suitability o£ 
applicants for help. We recognise also that, as a general rule, the task 
of ascertaining the soundness of a concern asking for financial aid cam 
be best performed by a banker, and can only be undertaken by Govern- 
ment at some risk. But we have so strongly before us the dfficulties- 
experienced by the middle-class Indian industrialist in obtaining financial 
assistance from existing banks, that we think the scheme deserves con¬ 
sideration, at any rate as an interim measure imtil industrial banking 
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facilities can bo cxfcoiuled. Tlio same principles apply with even groafc^ 
forcio ic any organisation for the supply of initial capital to iiidustries. 

294. Tlioro arc^ however^ still likely to bo casoH reciniring hel^ 
whi<‘.h cannot for various rcasoTis bo roach^^ 

^GoZnSMt* 'SnSal aovcriimej:^^ 
assliianc® may b® given asHisiaiu'c. Wc: have already indieai(‘(l 
to large Mustrlal under- (Extent to whic'li Govcnnuninit sliould assii^^ 

nasc4‘nt industries l)y exptn’i. advice, 
experiment, by (bMuoustration and pioue.efing; and we may poir^t^ 
out that Directors (d Indusfrrit^.s and tlu^ir staiTs will ofieti l)C 
a position to assist and advis(‘. small industrialists r<‘garding tb,^ 
ke(‘pirjg of tinur ac'-eounts, and the form in which they should place*, tliex^ 
business position Indore banks fixuii whom they wish to borrow. 
ennsithu’ that pri4iminary invc'stigation and exp<ut advice by Governmerxts. 
will inspin^ eontidcunte and render possible the starting of many industria.J: 
(mt(U‘pris(‘,s, for which in existiiig cir(nnnstanc(».H private funds arc not? 
forth(a)uung. But ilier(‘. will still, wo nH'oguise, he (Kuaisional cases iix 
whh^i this will not bo so, ami morc^ diremt (Joveumnumt aid will then 
asked Cor. The advisability of giving such aid depends on the exUmt to* 
which the startiiig of the eiitcu’prise in (piestion will be of btmefit to tho 
public, atnl not ituvrely on its proluibh^ advant-age. to tlu^ pronioUTS of 
tlio indnstry. Thus, the staritng of a m)w or ilio improvennmt of art 
(existing industry, when H\ich a nuaisurc, is lauiuired to supply an (existing- 
<leflci<mc.y in tin*. inbuHSHt.s of national sadi'iy, is chmrly a case for direct 
aid. Then* may also In* a, fmv (‘ases wlu*re a, mnv industry or procnw will 
have HU(‘h ait important b(*aring on tin*. (*(‘(momi(*. d(*V(*lopimmi» of tho 
couutry as to deseuwn*. ()ov<*rnment lH‘lp. Finally, it may (wen be found 
iliat th(^ extension of an existing industry to a new locality will benefit- 
local coiiHiinunH or produc’.ers so markedly as to merit (hivcTnment assist— 
ance. We tldrdc that in tlie majority of insinneeH private funds will 
1)0 forthcanning without direct Govermmmt aid, to flnancr^ proposals put 
forward undc*r any of the above conditions, if (Jovernment advice and 
t(a4mi(ud assistance are freckly ulalise.d. But where private enicTprise is 
nnabh^ to obtain funds wiihout DovrTnnuuit aid, and where, with Huebt 
aid, prospiK’.ts an*- pr’omising, w(*. think that, in tln^ (‘ircumstam^es de- 
Hc*.ril)(*4l abovc\ it should be*. giv(*n. Kiiuuuiial a.id of iliis kind, if for under- 
takings re(piin*d in ih(*. ini.(*n*Hl.s of nai.ionnl Haf(‘ty, shmdd be. sol(*ly eb 
matter for tlu^, !mpi*rial (iovernnu'nt; in oth(*r cases, it. should, sid>jcct 
to their general powers of fmaneial sanetion, In*, within tin*, (mmpetenco' 
of bocal OovernmentB, where tiny possess tlie nec-<*Hsary exp(*rt, staff- 
In practically all caHcs of (lovernnieut aid to an industrial enterprise^r 
action is mKuwarlly to some extent experimental, and favourable result;^- 
may be of great importance to futures undertakings as well as to (‘lovern- 
mout. Wo have noticed that in a few instances in which Local (Jovern-- 
monts have granted aid to induBt.ries, conditions were not ho arranged 
as to permit of reliable inferences for future gtiidance being drawn from- 
the results attained. It is, therefore, essential that, with (lue regard ter 
tlie interests of the undorteking itself, any such experimental measured 
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should be as far as possible crucial, as regards both conditions and scale 
of working. Principles will be thus ascertained and a definite policy 
•established, which should render possible a still further degree of dele- 
.gation in favour of Local Governments. 

295. Government assistance may take the form of guarantees of 
dividends of loans of money, or of undertakings 
to purchase output, as may appear most suitable 

each case. Thus guarantees may be appro- 

i^ature of Government 
financial assistance to 
large industrial under¬ 

takings. 
m 
priately given in the case of large industries, in 

•which the dividend-earning stage is likely to be reached only after a 
comparatively long period. As a general rule, any sum paid by Govern¬ 
ment by way of guarantee should be refunded from the subsequent 
profits of the enterprise, when these have reached a certain predeter¬ 
mined percentage; and the guarantee should be only for a limited 
number of years, and at a somewhat higher rate than that which Govern¬ 
ment paper can be bought to yield. Loans are especially suitable in the 
•case of concerns with assets of a comparatively liquid nature, but need 
not be confined to these, if Government is fully satisfied as to the pros¬ 
pects of the undertaking. Agreements to purchase output may be freely 
given to concerns manufacturing articles not previously made in the 
country, and, in other cases, with greater caution and with due regard to 
•existing interests in India. Such agreements should be limited in point 
'of time, and should be accompanied by suitable conditions as to quality 
and price. The output must, of course, be of articles which Government 
requires for its own purposes. There may be a few industrial ventures 
which Government may consider of importance to national safety, but 
does not desire to undertake by its own agency, though it thinks it neces¬ 
sary to have a continuous and effective voice in their management. In 
such cases, especially where sufficient private capital is not forthcoming, 

■Government might contribute directly towards capital resources as a 
shareholder. The general effect of the measures suggested will be 
greater and will be in the direction where it is most needed, if ventures of 
moderate extent receive preference and the requirements of comparatively 
undeveloped districts are not overlooked. 

296. Before giving assistance which involves a charge on the public 
funds, Government should satisfy itself regard- 

"such financial status of the promoter and the 
economic and technical aspects of the proposed 

industry. The latter information may be collected either by Govern¬ 
ment or by the promoters, so long as the agency employed is of a nature 
to command confidence. Where any form of Government financial 
assistance is given, we consider it desirable that Government super¬ 
vision should at least include audit and inspection, and that it should be 
secured by suitable agreements that the objects aimed at by Govern¬ 
ment will be fulfilled; also that, where guarantees are offered, unfair 
■encroachments on the earnings of the undertaking should not be per¬ 
mitted to other interests. 



297. In certain cases it may be desirable, especially in the early stages 
of an undertaking, to appoint a Grovernmeht 
director, who need not, however, be an official.' 
We realise that in the case of railways, where a 

well-established policy has been developed as the result of years of 
experience, a Government director can safely be allowed to exercise the 
power of veto ; but in the case of commercial companies, where prompt¬ 
ness of action is essential, Government interference, unless on carefully 
adjusted lines, would be liable to cause delay, leading to very serious 
losses. Ordinarily, therefore, we consider that the functions of a Govern¬ 
ment director should be limited to reporting to Government the action 
contemplated or taken by the company where it is of a nature demanding 
Government attention and that he should not have to refer such action 
for sanction, 

298. We consider that, where industrial undertakings receive Govern- 
' ment aid, e.g., by way of guarantee or sub- 

Raising of capital Jor afded share capital, their capital should 

be raised in India in rupees. In order to secure 
that the opportunity of subscribing to such' undertakings is fully open 
to all classes ,of the public, we think that Government should control 
the allotment of shares, for example, by formulating rules designed to 
give an opportunity to small investors'of joining in industrial enterprise, 
and to induce the Indian public to take any interest in industries. 

299. Similarly it is desirable in such cases for Government, so far as 
the circumstances admit, to obtain some quid 

Undertakings by companies quo for its assistance, which may take the 

ernment assistance. undertaking to sell certain products 
to Government at a favourable rate and within 

certain specified limits of quantity, if required ; to give priority to Gov¬ 
ernment orders in certain circumstances ; or to accept a certain number 
of apprentices. 

We wish to make it clear that the foregoing remarks are to be taken 
in the nature of general suggestions ; rigid prescriptions are undesirable, 
seeing that in the early stages of a new policy the activities of Govern¬ 
ment must naturally be legarded as experimental, and should therefore 
not be unduly fettered by hard and fast rules, the object in view being 
to foster industries with the minimum amount of Government assistance 
ur interference. 

300. There is a general consensus of opinion that there should be no 
limitation on Government aid to a new enter- 

'^"w1th"lo*reign concenll'ground of its competing -mtli an 
established external trade. 

301. Assistance may also be given by way of loans to small or cottage 
... .« X- . industries and to co-operative societies. This Special recommendations ^ 

regarding Government class of loans should be made by the JDepart- 
loans to small and ments of Industries to persons ox bodies whose 
cottage industries. financial position and character are found on 



local enquiry to be suitable. Other forms of security than landed pro¬ 
perty might be accepted, but in such cases a stipulation should be usually 
made that applicants should find a fair percentage of the total outlay 
from their own resources. The advice of the members of the Board o 
Industries or of its local or special committee as to the financial standing 
of an applicant for a loan would be of value and would usefully supph*. 
ment local enquiries. We have already stated that all schemes foi 
Government loans to industries should be worked with the object ol 
handing over the business to a suitable banking agency in due course*, 
and the interest on these loans should accordingly be fixed at a rate 
which would render this course possible. 

It should be a condition of the loan that it should be spent on approved 
types of plant and the department itself might, when desired by the* 
applicant, purchase the plant. There are numerous types of plant suit¬ 
able for the purposes of agriculture or of small industries, which could 
be made available by Government on the hire-purchase system. TIuh 
system has already been followed with some degree of success in Mysore 
by the State Department of Industries, and by private concerns els(*.- 
where. We print as Appendix M the rules for hire-purchase in force in 
the Mysore State, as an instance of a mechanism which experience haa 
shown to be effective. 

302. We consider that some maximum limit must be placed on tlu^ 
amount of individual loans advanced and on the value of plant supplied, 
under this system, but it would be for the Local Government to determiru^ 
the figure to which the powers of the Director of Industries should extend. 
We are further of opinion that advances of this kind, whether in cash or 
by way of hire-purchase, should be made under a special Act providing 
suitable,means for the recovery of outstandings. In the absence of sucli 
provision, the difficulty of recovery will tend unduly to restrict the giving 
of advances. The Land Improvement Loans Act and the Agriculturisin^ 
Loans Act do not cover the granting of loans for purposes unconnected 
with agriculture, nor do they permit of the loan taking the form of plant, 
made over to the recipient on a hire-purchase system. For these reasoiiB, 
we think that fresh legislation would be required. 



CHAPTER XXI. 

Provincial Departments of Industries. 

303. We Have sHown in preceding cHaptexs that tie econonoic .develop- 
. ment of India Has been very incomplete, and, 

RecapitulaHon^^ previous its auincrons deficiencies liave left her 
exposed to disadvantages and dangers from 

which, a proper organisation of her resources and workers would make 
her free. This end cannot be achieved,, in the peculiar circumstances 
of the country, without the adoption of a national policy of industrial 
improvement, covering a number of para,llel lines of advance which 
have been explained in detail. We have drawn attention to the necessity 
of technical and industrial education, and we have recommended a 
comprehensive scheme to meet the needs of the leading industries. We 
have indicated the extent to which the country suffers at present from 
the lack of organisation among scientists, and we have made general 
suggestions for ^remedying this deficiency. We have "pointed out 
the improvements which require to be effected in the Agricultural and 
Forest Departments and in the Geological Survey, to make them 
more useful to industrialists and to the country generally. Agriculture 
is our most important industry and, if conducted on more efficient lines, 
it will not only supply a greater ran^ of raw materials to industrialists, 
but will set free some share of the labour which it is at present employing 
in a wasteful manner. We have discussed the sources of power which 
exist in India and have made suggestions for their more economical 
and efficient utilisation,' Perhaps the most important of our proposals 
are those relating to industrial experiment and research, and to technical 
assistance and advice to industrialists, and we have explained in some 
detail the different forms that these must take in the case of both cottage 
and larger industries. The organisation proposed for the aid of the 
former will require to be supplemented by a system of finance by Govern¬ 
ment and by co-operative agencies. To meet the financial needs of the 
larger industries we have made separate suggestions. We have proposed 
that the purchase of Government stores should be conducted in a way 
which will encourage manufactures in this country, and we have also 
pointed out the necessity of an improved system of commercial and 
industrial intelligence. We have made a number of incidental sugges¬ 
tions regarding such matters as transport, land acquisition and the 
mining rules, which will, we hope, smooth the path of industrial 
progress. We have discussed the general position of industrial labour 
in India, and have tried to show in what ways its efficiency is affected 
by the surroundings in which it lives and works, and how far these 
»can and should b© improved. 
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304. To carry out these suggestions in the first instance and to 
maintain the ground won, we require a specific organisation, properly 
equipped for the purpose, whose duty it will also be to keep a constant 
watch for industrial developments abroad that may menace the interests 
of India, and to see that such assistance as can be afforded is not lacking 
to our industries in their struggle against outside competition. We 
must emphasise the extensive nature of these proposals, each one of 
which will involve heavy responsibility in direction, which can only be 
discharged with the aid of the best expert advice, executive work on a 
wide scale requiring a numerous staff for its performance, and the expen¬ 
diture of large sums both by Government and the industrial public. 

We are proposing measures designed to assist existing industries, in 
which many crores of rupees are invested, and to build up new ones 
which may become of equal importance, with the object of making India 
self-sufficing both in respect of her industries and of the expert staff 
which they require. These far-reaching aims can never be achieved 
without a great effort, in which both the Government and the people 
must fully co-operate; and for this co-operation we have provided. 
So far as Government is concerned, the main share of the work will fall 
to provincial administrations, but in the interests of economy and 
efficiency alike, some important duties will have to be performed by the 
Imperial Government, and the latter will, in any case, be responsible for 
the success or failure of the policy, of which it must assume the general 
direction. 

305. We have already indicated the shares that will have to be borne 
in this work by the Imperial and Local Govern- 

LocarGovernltnents*'ln ^n- resp^tively. TLe control of technical 
dustrial policy. and industrial education, except in the case of 

two central institutions, one for the highest 
class of instruction in engineering, the other for metallurgy and mineral 
technology, for which we think a necessity will sooner or later arise, will 
lie entirely with provincial Governments, though we contemplate 
certain advisory functions being performed by imperial agency, to ensure 
this form of education being maintained on sound lines and to avoid 
the numerous errors of the past. 

By far the greater number of the members of the Chemical Service, 
which is the one most intimately concerned in industries, would according 
to our recommendations be placed under the orders of Local Govern¬ 
ments, and the Imperial Government would then be concerned merely 
with questions of the recruitment, promotion and distribution of the 
staff, and with fundamental research. We have proposed no alteration 
in the existing allocation of responsibility in respect of the Agricultural 
and Forest Services, nor in the case of the Geological Survey. In Chapter 
XIV we have shown that a limited number of special cases exist, where, 
in the interests of economy and efficiency, the initial measures must be 
taken by the Imperial Government. But in most cases this work would 
be done by provincial Governments, who would, as a rule, be responsible 
for the practical application of the results of investigations, whether 



carried out by themselves or by the Imperial Government. We have 
proposed that commercial and industrial intelligence should be collected 
and utilised in the first instance by the provincial Departments of 
Industries, which would transmit the information to the Director of 
Commercial and Industrial Intelligence. The purchase of stores would 
be dealt with initially by provincial departments, but there are certain 
important materials which must obviously be purchased by a central 
agency, and this will, in any case, be required for the distribution of 
provincial demands that cannot be satisfied locally. 

The administration of certain Acts and rules affecting industries, 
such as the Factories Act, and the Mines Act and Mining Eules, should be 
controlled by an imperial department, as at present, to avoid inequalities 
of treatment which would operate unfairly on industrialists in different 
parts of the country, though the necessary executive work would 
continue to be done entirely by Local Governments. In respect of 
financial aid to indiistries, we have proposed that loans to cottage and 
small industries, when necessary, may be made by Local Governments ; 
while we think that larger-scale finance must be for the present provided 
by private agency, though we contemplate the grant of Government 
assistance in special cases. The welfare of industrial workers must be 
entirely a provincial concern. 

Departments of Industries have been formally sanctioned by the 
Secretary of State in some provinces (Madras and the United Provinces), 
and in most others tentative measures of a similar character have been 
taken by local administrations. 

We think that the recapitulation of our proposals, which we have 
given in this chapter, will show that the responsibilities of provincial 
Governments in respect of industries can be successfully discharged only 
through provincial Departments of Industries, which should be controlled 
by Directors of Industries. In these conclusions we are supported by 
the almost unanimous opinion of the witnesses who gave evidence before 
us. 

. . 306. The work of provincial Departments 
^°jinenL**ofXduslHesf***" Industries should fall under the following 

heads :— 

(a) The direct encouragement of industries, including a large share 
in industrial research work, the provision of technical advice 
and assistance to industrialists, the examination of applica- 
.tions for special concessions, and the grant of loans to small 
and cottage industries. 

(b) The collection and distribution of. commercial and industrial 
intelligence; the work of passing Government indents and 
of purchasing and inspecting certain classes of Government 
stores ; the organisation of markets for local products; the 
conduct of special enquiries and industrial surveys; the 
holding of industrial exhibitions and the management of 
commercial and industrial museums. 
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(c) The control of technical and industrial education. This would 
necessitate the training of staff for, and the inspection of 
industrial schools; the organisation and inspection of 
apprentice classes attached to large works, and the provision 
of the staff for the necessary theoretical teaching. The Direc¬ 
tor would also have to take his share in the' control of the 
higher institutions for technical training. Funds for techni¬ 
cal and industrial education would be provided from his 
budget. 

(d) The control of the staff employed for the local administration 
of the Electricity, Factories and Boiler Acts; and the 
furnishing of advice to Government on the industrial and 
commercial aspects of the Mines Act and of the rules for 
mining leases and prospecting licenses. 

We desire to draw attention also to the necessity for some means 
of exchanging information regarding the experience gained in different 
provinces. Even in respect of cottage industries this is necessary. We 
found at work in the local weaving institute of a certain province two 
types of looms, the use of which had been entirely abandoned, and for 
good reasons, in at least three other provinces which had tried them. 
We have made definite proposals to secure the exchange of information 
in respect of technical and industrial education and of the purchase of 
Government 'stores. As general measures, periodical publications, 
occasional conferences, both general and sectional, and inter-provincial 
visits seem the best means of doing what is needed. 

307. We have further to consider what should be the relations of 
the Director of Industries with the Agricultural 

Relatfions of Depa^rtmenf and Co-operative Departments. With regard 
^ "departments. ^ agriculture, the functions of the Director of 

Agriculture would naturally include the collec¬ 
tion of intelligence of commercial value regarding the crops produced in 
the province, which he should communicate to the Director of Industries 
though he himself should supply the essential information to the Director 
of Statistics. Agricultural engineering, including the demonstration to 
agriculturists of small power plants, should be under the control of the 
Director of Industries. In Bombay, where until recently (1918) there 
was no Director of Industries, this work was controlled by the Director 
of Agriculture; a similar course is, it is understood, contemplated by 
the United Provinces and Punjab Governments.; and the Madras 
Government in 1916 placed the Pumping and Boring Department under 
the Director of Agriculture. The absence or comparative inactivity 
of provincial Departments of Industries can be the only reason for such 
a course. Where a well-equipped Industrial Department is actively 
at work, it seems a waste of control to have one department putting in 
power plant for agricultural work and another for other small industries 
side by side in the same district. The work itself is of a totally different 
character from that which properly belongs to the Agricultural Depart- 



mentj and valuable adaptations and improvements are not likely to be 
forthcoming except from a technical department which can control 
the work of industrial specialists. 

The connection of the Director of Industries with co-operative work 
for industries has been discussed in Chapter XVIII. The intimacy of 
the relations between industrial improvement and agriculture has been 
emphasised in Chapter V, and we here again draw attention to the neces¬ 
sity of the provincial departments in question being so co-ordinated as 
to secure close and harmonious working between all of them. This, we 
think, may be best attained by placing them directly under the charge 
of a single high oflS.cial, preferably a Member of the Executive Council. 
It is clear that the functions of the Departments of Industries will be 
both extensive and important,^and that they will involve a serious increase 
in the responsibilities of Local Governments. Skilled control and an 
expert staff will be required, and full co-operation with industrialists 
and capitalists must be obtained. 

308. For the proper control of its staff and the efficient conduct of 
its work, the department should be supervised 

Proposals^for^a^^Board off Director, who should be assisted by a 

provincial Board of Industries, the members 
of which should be appointed by Government, in some cases on its own 
selection, in others on nomination by suitable public bodies. We have 
attempted below to work out a scheme which would be suitable for 
those provinces where a wide field of selection exists among persons 
engaged in large-scale industries and commerce. But we recognise that 
it may be desirable in other provinces, at any rate at first, to attach 
fewer powers and responsibilities to the Board. 

Three main suggestions have been made :—(1) That the Director of 
the department should be an executive officer solely responsible to his 
Local Government; (2) that the department should be controlled by a 
Board of officials and non-officials, and that the Director should be its 
executive officer and under its orders ; (3) that the Director should work 
under the orders of the Local Government, but should be assisted by a 
Board, of which he would be the Chairman. So far Madras has adopted 
the first method, and the United Provinces the third. No province has 
accepted the second proposal, and rightly so, as it seems to be unworkable. 
There seems to us to be no doubt that the third course should be generally 
followed. The Board should not be merely an advisory body liable 
to have its suggestions disregarded by the Director ; for it will be difficult 
to get responsible and competent men to serve on such conditions. In 
respect of all matters not specially excluded from its scope, it should 
be consulted, and in particular regarding the framing of the budget, the 
expenditure of budgetted funds and the appointment and promotion of 
the superior staff, but discipline and ordinary office routine, as well as 
such matters as the local administration of the Factories, Mines and 
Boiler Acts, should be left to the Director. Where the Board is in agree¬ 
ment with the Director, action may be taken within the powers dele- 



gated to tlio doparttueiit by tlio fiocal (bivenimeiii; where they dm- 
agree, the matter nhoultl be referrial io ihv autluirity i<» wtiic'h t!ie dt'jjiirt"- 
mcnt is subordinate. It is hardly iie<*eaHary to iidil tluit the IHrei*t<u* 
should not submit proposaln to CJovernmetit regarding tpieslions in \Uurb 
the .Board is coucerjied, witlicmt eousulitiig it. 

309. Some diversity of opitiiou existH as to the eoniptiMiiou itiid 
stnuigili id tlu' Board. W«^ ronaider that it 

€oitip08itloii wd strengtli be mainly mueofliriaL \Vv ilt) not 

^ ® - think t■hai it aliould he usikI tt» ei^’iu’difiati* llte 
work oC the variouH i)Uiar de^parinieniH of Clovtuaiineni whhdi will <amte 
into intimate contact with tlu^ Deparitneni <d lmlusiri<*H, mieh iih 
controlled by tlte Director of Agriculture, the Iteglstrar of Cki«ct|ita*ative 
Societies, tlie OouHcrvator of KorcHtB ainl tlic C*!tief hhigiiuHi*.’ In our 
opiuiou, tlio Board should !)e a link betweini inercIiantM iind iiiiinU" 
facturers and the (‘xnauitivc authorities Dovc^rnnient wlio deal with 
their interests. It is, wt) think, wiui.h while to retHunmetid speeklly 
that adequate provision should Ih\ made for tin* reprixamiation of fmamda! 
interests by tlio managi»rs iif banks or bruindnns of banks <‘e.tiibli.ihed in 
the province. The post of Htauetary to the Hoard shotdd !h* filled 
by an appropriate ollnun* of t4n»^ Departinmit of Industries. 

The Board should be a smalt Innly, tlie size of wlueli should not In* 
less than six or more tlnui tw(dvi% acsaualing to tlie province. In the 
case ol a Board appointed from the. busiiiesH eonimuniiy of a proviinav 
it would hardly be poHsible to appoint iiuirc than a singh^. lueitiber wifti 
a knowledge of a subject like hand-loom weaving; atid mieli a member 
might not bo helpful in respec.t of other matters. Tht^ Board lilioiilfl, 
therefore, have powi'.r to ctompi members for f.emporary or npecifd pur¬ 
poses and to appoint standing or temporary Hub-committe<»M. imdmliiig 
persons from outside iis own number, to deal with npeeial mibjtais. 
We think that the development of tin* cbqmrtment wemhi l^e facilitated 
by the formation of loe.al or distrie^t tnmimiitees whicdi wtndd be able In 
diffuse industrial information and w'ould report io the eenirat eotiiiiititee 
regarding mat.tcu'S of locad iniin’tsHt. Further ilu^w^ conmiitt,eeH sliouM 
prove a powerful means of exentung thremghout the proviime an active 
interest in the work of tlu^ department. 

310. It might be desifable to offer fees to the memlmrs of ilui Boant 
and of tlie sub-camimittees mid to grant llnmi 
iravcdling allowanees for at!ending imsUinLci. 

th© Eolird for attinding rm • ” • » t i i . i ■ 
meetings. * e-ourse is comimmly adopted, not ordy in 

iln^ <‘a.st*. of tln^ dircs-tors of lif}ii(f*d (‘ompanies, 
buti also of the member’s of Port ajid Improvemeni TrtiUs. 

311. The deweripdon which wt* lia.ve given else\vhcrf% and in particmliir 
in t’hapfer XIV, c»f tlie duiit*s which tin* Dinsior 

ljua ^a^ons^oJ^^Director perform, and tlie prcqaisiiLi wlitcdi 

wc have miulc^ in iliis cdiapier regarding his 
administrative position and the working of his department, will show 
that he must bo a man with spcadal quiilifieiitiotiH. ThcHc iucludOi m 



the first place^ business sense, i.e., the capacity of appreciating the 
technical features of industries in their bearing on conunercial possibilities, 
^nd the ability to form conclusions as to the commercial soundness of a 
•scheme worked out by a technical expert; the power of organisation; 
familiarity with the practical handling of economic questions; and 
local. knowledge. If such a man be also an expert in any industrial 
branch, this will be a great advantage. Men of the above type may be 
found either in Government service or among the commercial community. 
Officials will probably be somewhat deficient in their appreciation of the 
business aspect of industrial propositions and in their capacity for 
business management. Those of them who do not possess technical 
knowledge will be unable to add to or improve the suggestions of their 
technical staff, and it is not likely that they will be able to initiate new 
industrial proposals. Non-officials may or may not possess expert 
technical knowledge; but they are less likely to have wide local know¬ 
ledge, while the best men among them may not be willing to accept the 
^comparatively limited prospects of Government service. Our remarks 
in this chapter have special reference to the initial appointments, which 
will give rise to the greatest difficulty. Later on. Directors will be 
provided from the Imperial Industrial Service, if our proposals in Chapter 
XXII be adopted. For the first appointments, power of organisation 
must be recognised as a factor of special importance. If, then, a properly 
"qualified industrialist or business man is not forthcoming, the balance of 
advantage in these cases is in favour of the selection of the Director from 
one or other of the existing services. But no undue delay should be 
allowed to elapse before replacing a non-technical man by a suitable 
member of the Industrial Service. 

312. We recommend that’the relations of the Director and the Local 
Government should be as direct as possible, 

'^^^^Local Government^**** which may be effected by giving him 
the position of Secretary for commercial and 

industrial subjects. Proposals emanating from his department will 
already have been scrutinised closely by the Board of Industries; and 
it seems an unnecessary addition to have these further passed under 
review by Secretaries with no special knowledge or experience of the 
•subject, though they should of course be examined in the Financial 
Department of the Secretariat and by the Secretaries dealing with other 
-departments which may be affected by the proposals. 

We have considered the arguments put forward on the other side. 
Borne of them have been recapitulated in a parallel case in paragraph 48 
of the Eeport of the Public Works Department Keorganisation Committee. 
But with reference to the views therein expressed, we think that the 
Director of Industries and his Board, dealing as they do with the economic 
^nd business aspects of a proposal as well as with its technical features, 
will not be exposed to the risk of taking a narrow departmental point of 

We recognise also that, as pointed out by the Public Works Depart¬ 
ment Reorganisation Committee, the head of a department who is also 
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a Secrafiary to (^c^venioii;iii» luiij to mmw v'ximii prevent4,Hl from 
touring, iiut wo tluiik tliai thin t>t)ji*oiioii has Ijooh ovorBiattHL 
Altliotigli ilio touring work of tlio Dirortor of Iittlusiriog m i!ii|K)riiini, 
it is confiriod to tho aroa (d a ninglo provituaji and Ids toum nood notj 
owing to ilio nattirt^ of Ids work, ho so prolongtHl an tlioso of a (ddof 
Engineer. (ksoB can reaeli lain by post and tie returned Ijy him without 
undue delay; and Imtween Ids tours he will have ample t^pportmdties 
for personal diBCtimon with the Memlmr in eliarge nr the head <d I ho 
Qovcriimont, lie would, in any ease, reepdre, exi'Opt in the smaller pro* 
viricoB, the aSBistiinee of a Deputy Direeior, who hliouki he im cdlieiw m 
far as possible of the type wldeli we liave iiidieattHl as rec|uired fm* the penst 
of Director, arid this aHHisiimeci would set him free from routine 
inspections. 

Wo have also seen it urged tliiii the Hcruiinj of a pr<ipc>siil by the 
Member in (diargf^ (or tlie !if»iu! of a lornl lulmiidHtration without a (kmtieil 
government) and by Ids Seendiiry should be looked on iiM a Hingle iidmiids- 
trative act, piTfunned for tln^- Biike of eonveidem^e by two HC‘piiriite 
porHons. In pnieticT, however, ilus arraiigement invtdveM nothig l>y the 
ministerial BnIairdinaii‘.H of the Seerefnriiit and by llndiT Sis’i’t^tnries, 
with a eonseqiumt waste of lime; and we are cd opinion that, if the- 
Director of Indtadries and Ifie Advisory Hoard dn their duly properly, 
tlio case can he. put Indore the ni^ptnudhle !niid as adequately iim by a 
Hecretary ; wliile in the eases that the Keerefary at presimt sanetioiiH oif 
his own responBibility, the l)iree!<»r should himnelf have tln^ iiiTenrnry 
powers. A large prop<»riicin td the propomls Bent up by liiiii will be of 
a nature that Blundd be deeided cm piiredy eommereial prinetplen ; and* 
with tlie opiniemH cd the DircHdrrr and hin Ilcnird tc» help him, llse resinin- 
sible Mcurilrer of Ciovcunment- Mhould have iimplc^- matt^rialn for eoming 
to a delusion. Tlie. cniHes referred nhouhl not Ih‘ nuinerouii, if proper 
delegat-iori cd powers m cdhs’lcnl, 

.‘Ibl, We have' iilready drawn aticuilion tc^ the dillieiillieH that will 
faee a Lociil (iovewnment in ladeeting a nuitahh" 

IHrtielcw, espeeiallv in 
ease of the firHt. apptdnlmen! ; and theia\ 

togetluT with tin* important iidluenec^ uhicdi tlm peri-ionidiiy of the 
Director will exc^reise c^ver iln^ tone and metliodn of the department, 
warratit a suhstaiitial rate of pay, sufliettmt^ tc^ attriiei a good man iind 
to rotein Iuh service's for a reasonably long period. Thc^. Director, ni 
least iit all but tbc^. wnallc'Ht pn^vineen, nhcmld In* a mnn with long Indiiin 
experienee, wliieh shoiild probably not In* less tliau Ifyvcsirs/ Sucdi a 
nuui, if in the* Indiiui t'ivil S(‘rvi(a* find «d iihilifira idn»vt* the avcmigc* and 
theses, will 1h* n(‘<‘di*d in sucdi a post uill In* in ns^eipt <d not lesn than 
Rh, 2dKK) a month. Members <d the cdloT rann iees would lie draviiig 
somewhat lower pay. A man who has stiirlfsl in cminmereifiJ life ‘wifhoiif 
family or other inlerc'.st woidd at. thiit time* prcjbnhiy hi* a junior partner 
in a huHint'SH hmnuu with prospec’t.H cd a largely imwearbig Miiire in Ife 
eon awn, Wc‘. hive alrendy slated that th* Direcitu td Iiidusirira nlmidd 
hold the full Htatus of a Herretary to tiovernim*ii!. d'hese eonnideratlonH 



socm to 118 to justify in tlic provinces of chief industrial importance^ 
such as Bengal, Bombay and Madras, a salary of Es. 3,000 a month, 
whi(di might, in the case of a man taken from an existing Government 
service, bo reached by incremental stages starting at a figure based on, 
but somewhat exceeding, his salary in the regular lino, and graduated 
so as to reach the maximum in about C years. Further prospects in the 
imperial department also await a Buccessful provincial Director. In the 
case of the less important provinces, the maximum salary might range 
between Es. 2,000 and Ks. 2,500. We recognise that the nature of 
the work will vary greatly from province to province, and that 
the possible sources of recuuiitmeni will be niinuuous. We tbercvfore 
think it undesirable to do more tban imli(‘ate g(‘.nerally tlie limits of salary 
likely to be found suitable, leaving the Local Governmcni.s to work out 
theur initial proposals to suit individual cases. To secure really out- 
Biandiiig men for the first appointmeiii.B, it may prove necessary to give 
spc‘c‘.ially favourable terms, eveii in advance of iliose suggested above. 

Industrial EnglnMrs. 

314, A Deputy Director would be renjuired at first in only the larger 

Salaries and duties of other V\ov\^;, and ho Hlionld _ r< coivo a nalary, 
offlears of the Department which might suitably bci incremental, begin- 

of Industries; Deputy niup^ at Rs. 1,000 and imng to Ks. l,fi(K). 
D rectors. Deputy Directors may, in lie first instance, be 

re<}ruitecl from (Jovernment siu'viiuss or from the (‘omnuTeial eommunity, 
and later from the Irnpiu-ial Industrial SiTviee, as explained by us in 
the following e.liapier. 

315, The industrial engimsu’s who would be. required in the pro¬ 
vincial departments would be eoneerned mostly 
in tlie ertKhion of small fiowcvr plants and in 

advising on the erection of machinery in factories ; spe<ualiBt knowledge,, 
where needt^d, would bo provided, as a rule, by seconding special men 
from tlie cuulro of the Industrial Bervice or by temporary appointments. 
They must b<i good alLronrul mcm with a wide range of practical experi¬ 
ence. Mon of the class rec|uired should be recruited in the first inatan<‘e 
as explaiiuxl by us in the next chapter, but they will need training and 
practical oxpc^rimici^ before they are fit to be placiKl on responsible work, 
Ah we point out there'., the engineer staff should form the basis from whidi 
our proposed Industrial Bi'rviee will be built up, and for exe.i'.piionally 
(|ualified men there wouhl be prospects of rising to adminishrative rank. 

310. The work of (JhemistH in ilu^ provineiul departmenis will lie 
mainly of an analythuil charaeti'r, and nm\ 
with adequate qualifications can be obtained 

on salaries of Its. 300 rising to Rs. 500. 

317, To carry on the current duties of the Department of Industries 
Cird® Officers. throughout the province, it would bo necessary 

to create a number of territorial charges, the 
size of which would depend on the work to he performed. Fach sliould 
be supervised by a circle officer, whoso duties would comprise the general 
supervision of all but the most imiiortant local activities of the depart- 



. ment. He would be its representative on the spot and the channel of 
communication between the people and the department. He would 
receive requests for assistance, make local enquiries, prepare schemes 
and supervise minor works. He should invariably be an engineer with 

■a general experience of industrial work. Such appointments could be 
filled best by local men, who are more easily able to establish friendly 
relations with the people and can tour more freely among them. Their 
^salaries should generally range between Rs. 200 and Es. 700. 

Intelligence work. 

318. A senior office assistant on Es. 500 or thereabouts would be 
required in all but the smallest provinces to 
collate and keep up to date the commercial' 

and industrial information furnished to or collected by the Industrial 
Department, and to supervise the office work in connection with the 
checking of indents and the purchase and supply of stores. 

319. We give below a statement showing the officers who would 

•Tabular statement of staff, constitute the superior staff of a Department 
01 Industries m one ot the larger provinces. 

Some of these would be officers drawn from the Industrial and Scientific 
Services, and the remainder would be either experts on temporary 
agreements, or officers recruited for the local Industrial Service, which 
each provincial depirtment would require. The list is inclusive, and all 
the officers comprised therein might not be required in any one province 

.■at one time. We have formulated in the next chapter our proposals for 
the constitution of an Industrial Service, but, for the sake of convenience, 

.we have anticipated these by indicating in the statement the officers 
who would ordinarily be members of that service. 

j 

Industrial Service. Scietitillc Services. | Local Staff. Special 
experts in 

Director. * Professors in Circle officers. Super visors • Tanning. 
technical col- (Erecting). 

Deputy Director. 1 leges and Glass. 
schools. Superintendents of Inspectors 

Industrial Engineers. industrial schools (Maintenance). Silk. 
t wiio will bo quali- 

Principals of colleges. fled experts in Dyes. 
the main indus- 

Inspectors of Eac- try taught in the OilB. 
tories. school. 

Electric Inspectors. 
1 

Junior staff of tech- Metal working. 
nical colleges and 

• Professors In tech- > schools. 1 Electro-plating. 
ideal colleges and 
schools. Inspectors of 

Boilers. Pottery. 

Assistant Mecha¬ Ceramics. 

_i---— 

nical Engineers. 

* These will be sometimes engineers, sometimes industrial cliemists, etc., and wiU act as experts 
iind consultants in their special subjects. 



CHAPTEE XXII. 

An Imperial Department oi Industries. 

320. We liave already explained that there will be certain industrial 
Degree of responsibility Problems of importance common to more 
attaching to the Imperial than one part of India, which in each case 
Government for the indus- involve the employment of a comparatively 
trial policy of the coun ry. numerous body of technical experts to investi¬ 

gate them, it may be on a commercial scale, and to propound promising- 
solutions. These are sufficiently important and sufficiently correlated,, 
both in themselves and in the public mind, to justify special treatment,, 
and they involve ihterests which deserve separate representation in 
the Viceroy’s Executive Council. They are more closely allied with 
manufacturing industries than with the pipduction of raw materials, and 
we consequently see no^ reason for grouping them with Agriculture and 
Forests,- which would thus remain, as now, associated with Irrigation,, 
the administration of Land Eevenue Law, the collection of Land Eevenue 
and the control of the Veterinary Service. 

It is thus a most important duty of the Government of India to 
provide the machinery required to ensure the uniform development that 
alone will make the country self-contained, both economically and for 
purposes of defence. From this point of view, India’s most prominent 
present deficiencies are the absence of provision for the smelting of metals 
and consequent production of alloys, the manufacture of chemicals and 
the utilisation of the by-products of destructive distillation of coal and 
wood, the manufacture of rubber, now exported in a raw state, thn 
preparation of foodstuffs for transport, the production of the better 
qualities of leather and the utilisation of the natural wealth of the 
forests for the recovery of drugs, essential oils and dyes. In addition 
to the production of these essential materials^ the organisation on a large 
scale is also necessary of manufacturing operations for the production of 
articles, many of which will probably not be undertaken in the near future 
without some fprm of Government guarantee or support. This applies 
especially to the manufacture of electrical machinery and certain special 
forms of mechanical plant, such as internal combustion engines, machine 
tools and heavy steel forgings. In most of these enterprises it is obvious 
that only Government can be expected to give an effectual lead. 
Similarly, propositions for the development of hydro-electric power 
involve concessions either for development or distribution independently 
of provincial boundaries and beyond the functions of Local Governments 
to regulate. We consider that our administrative proposals will meet 
these requirements without trespassing on the rights and functions of 
provincial Governments in connection with their own local problems,, 
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whetlier social, ecoaomic or industriaL In designing tliis central 
machinery, we are not in any way reducing the authority of Local, Govern¬ 
ments ; for the programme of progress which we propose for them will, 
if conscientiously undertaken, demand a great increase of effort and of 
co-operation both on the part of the respective Governments and of the 
peoples under them. We are not taking away responsibilities from 
Local Governments in order to centralise them in the Government of 
India, but, on the contrary, are proposing additional activities for both, 
especially the latter, which, according to the majority of our witnesses, 
has been out of touch with the commercial and industrial needs of the 
country. 

321. The duty of supervising and stimulating such important inter¬ 
ests, many of which are vital both on economic and on military grounds, 
could not fairly be left to Local Governments, as the whole programme 
of industrial development must be framed on a national basis and, in 
particular, to meet military needs which will vary from year to year. 
Although some of these industries which are required for the direct 
production of lethal munitions will presumably be carried on in factories 
owned and administered by Government, by far the majority of them 
might more suitably be entrusted to private enterprise; but, if the latter 
are left to unassisted private enterprise, their development will be 
unequal, and only those will be taken up which ofier the largest and 
quickest returns on comparatively small capital risks. Many of these 
industries also flourish only in* family groups, and, unless the State is 
made responsible for the encouragement and maintenance of the econo¬ 
mically weaker members of such groups, even the more remunerative 
enterprises may be neglected to the detriment and possible danger of the 
country. Experience of the past three years has drawn attention to the 
fact that the requirements of modern civil and especially industrial life 
largely coincide with the list of essential munitions of war, and that ques* 
tions of defence are vitally connected with those of industrial develop¬ 
ment. After the war, India will find herself face to face with nations 
struggling to recreate their wealth and to emerge from the econonaic 
morass into VvTaieh they have been plunged. All industrial problems will 
then assume an enormo js importance for this country ; and without wise 
guidance and the wholehearted and energetic prosecution of a strong 
constructive policy, India cannot possibly become strong and self- 
supporting, and cannot possibly fulfil her duty to herself and to the 
Empire. 

We have proposed in this report an extensive scheme designed not 
only to remove the existing industrial deficiencies that threaten national 
safety, but to strengthen and enrich the country as a whole, by providing 
it with the necessary equipment for increasing its powers of production. 
A necessity therefore exists for a central authority organised alike for 
the general control of this policy, and for the actual execution of such 
parts of it as we have shown cannot be suitably undertaken by Local 
Governments. No avoidable^ delay can be allowed to occur in the pro¬ 
secution of this policy, and bare must be taken that progress must be on 
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-even and continuous lines, and dangerous gaps avoided. These functions 
can only be perforhied by a special department of the Imperial Govern¬ 
ment. 

322. The Imperial Department of Industries would control the 
administration of the various Acts with which 

Necessity Jor^a^Board of concerned, and would be responsible for 

the general direction of the accepted industrial 
policy of the country, including technical and industrial education. 
The remaining duties of the department would consist of the initiation 
and running of any imperial pioneer and research factories that may be 
needed ; the management of full-scale Government factories ; fhe fram¬ 
ing of schemes for assisting private enterprise of a class for which an 
imperial agency would be req^uired ; the supply of stores ; the collection 
and dissemination of commercial and industrial information; and the 
direction of such scientific and technical services and departments as 
come under its control. The latter class of duties will involve much 
work of an executive nature, which cannot conveniently be performed 
directly by a department primarily constituted, like other departments 
of the Government of India, for the-consideration and enunciation of 
matters of general policy. 

An organisation of suitable constitution and powers will, therefore, b e 
required for the performance of the administrative and executive duties 
described above. In view also of the growing complication of Govern¬ 
ment work, it is desirable to free the Member in charge from as much 
routine as possible, and leave him leisure to deal with questions of 
policy. 

The executive and administrative duties of the department, many 
of which require special technical knowledge, should be performed in 
.subordination to the Member by a group of responsible officers whose 
experience and qualifications can be best utilised by combining them in 
a single body. This body , we propose to call the Indian Industries 
Board. Its constitution and functions will be outlined after enumerating 
the various heads of work and subordinate departments for which the 
Member in charge would normally bo responsible. They are obviously 
in excess of what any one individual could effectively control, while 
carrying on his duties as an Executive Member of the Viceroy’s Council, 

323. We have, however, still to explain what, in our opinion, should 
be the precise relations between the Member 

charge and the Board. We have considered 
in Charge and the Board. of providing the Member with 

a secretariat and departmental establishment, in addition to the establish¬ 
ment attached to the Indian Industries Board. We recognise that the 
Member might with the help of a separate secretariat be able to bring 
.a more independent judgment to bear on the Board’s proposals. But the 

.extra cost involved, and the delay and waste of work caused by the 
double noting, would more than outweigh the above advantages. The 
Member, after all, is responsible not only for laying down the general 
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policy of the department, but for securing its energetic prosecution ; 
and we think that this responsibility can be best maintained, not by 
placing him in the seat of a detached critic, but by emphasising his- 
position as departmental head. He should, we think, be President of 
the Board, without the charge of any specific branch of work. This- 
would enable him, in considering any question that ma/come before the 
Board or any proposal that may emanate from the head of a subordinate 
department, to take a view which would be free from the departmental 
prepossessions that may affect his colleagues. It will also keep the- 
other members of the Board sufficiently in touch with the general policy 
of Government, to prevent inconvenient divergencies, resulting in friction 
or waste of work. The Member, as President of the Indian Industries 
Board, must have full powers as he has full responsibility, and should ^ 
therefore, be in a position to overrule the views of his colleagues ; they 
shoijld, however, have the right of placing their opinion on record in 
such cases. 

324. The subjects and departments at present under the control of 
the Department of Commerce and Industry,. 

Department of Industries, which we have either specifically recommended 
for allotment to the proposed Department of 

Industries, or which should fall to its share, in view of their nature and 
associations, are the following :— 

I. Geology and Minerals (including the Geological Survey of India. 
and the administration of the Indian Mines Act). 

• 2. Salt. 

3. Indian Explosives Act and the Indian Petroleum Act. 

4. Stationery and Printing. 

5. Inventions and Designs. 

6. The collection and distribution of commercial and industrial 
intelligence. 

7. The supply of stores which, under our proposals, will include the 
receipt of indents and their examination and distribution for 
purchase in India or abroad; and the administration of the 
Department of Stores. 

8. The Indian Factories Act. 

9. The genera] encouragement of industries, including the grant of 
assistance or concessions to industrialists in cases of more 
than provincial importance. 

10. Advice to Local Governments regarding the improvement of 
industries and the conduct of technical and industrial educa¬ 
tion, the latter of which duties has hitherto pertained mainly 
to the Department of Education. 

II. The administration of the various Acts relating to steam boilers. 

In respect of some of the above heads (Nos. 2, 6, 7, 9 and 10), we 
have proposed a considerable increase and modification in the scope of 
the existing work. In Chapter XV we have recommended that the 
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following subject be transferred from the charge of the Public Worts 
Department to the Department of Industries :— 

12. Electricity. 

We think that the Department of Industries should also be made 
responsible for the following heads, if they are placed under the control 
of a civil department:— 

13. Ordnance factories. 

14. The inspection of ordnance manufactures. 

The proposals which we have detailed in Chapters IX and XIV of 
our report would also involve the control by the Department of Industries 
of the following entirely new heads :— 

16. General direction and application of chemical research, and 
the control of the proposed Chemical Service. 

16. Imperial factories for research or demonstration. 

We have proposed that chemical research and the Chemical Service 
should be under the Department of Industries. Of the other scientific 
services, recommtoded in Chapter IX, those relating to bacteriology, 
botany, entomology and zoology will be so closely in touch with tie 
work of the Agricultural and Forest Departments that they would 
naturally come under the same department of the Government of India. 
The Chemical Service would, it is true, lend its officers to practically 
every department of the Government of India, but its relations with 
industries would be so numerous that it should certainly be brought 
for administrative purposes under the proposed Department of Industries. 
The subject of geology and minerals would also have its nearest associates 
in the chemicar group. There remain a certain number of technical 
industries, such as tanning and the manufacture of glass and of certain 
chemicals, including dyes, which would require laboratories for research, 
research factories and small pioneer factories on a commercial scale. 
The staffs of these should include chemical technologists, and, as these 
factories would not be permanent, the cheapest way of staffing them 
would be to borrow men from the Indian Chemical Service. 

With reference to items 13 and 14, ordnance factories and the inspec¬ 
tion of ordnance manufactures, we have already stated in Chapter XIV 
that ordinarily we see no reason for the existence of full-scale Govern¬ 
ment factories, except for the production of lethal munitions. We have 
taken no evidence regarding the working and control of these factories, 
but we have contemplated the possibility of their being placed under 
the Department of Industries, because their operations must be conducted 
on business and technical lines very similar to other activities of that 
department. If it be decided to hand over these factories to the control 
of a civil department, they would naturally be administered with direct 
regard to military needs (and it should not be difficult to provide an 
appropriate mechanism in the form of a Munitions Council to ensure 
this end), while they would be actually managed by specialised technical 
officers. 



We think that the Department of Statistics should be left under the 
control of the Commerce Department of the Government of India, while 
Fisheries should not be handed over to the Department of Industries, 
unless that department is also eventually required to take charge of 
Agriculture and Forests. 

325« It will be observed that the heads of business which would be 
placed under the Department of Industries, 

Duties and qualifications fall naturally into three classes, with reference 

^ Tndustrfes Board”***^” subject matter and to the qualifications 
required by the supervising, member of the 

Board. The Indian Industries Board should, therefore, consist of three 
ordinary members apart from the President. The member dealing with 
heads 1, 2, 3, 15 and 16 should be a man whose education had combined 
a scientific training with subsequent practical experience in subjects 
such as those which form the equipment of, say, a consulting mining 
engineer or of a technological consultant. Heads 4, 6, 7, 8, 9 and 10 
are matters into which general business qualifications mostly enter. It 
is important that the same member should be in control of heads 6 and 7 
to secure close relations between the Controller-General of Stores and the 
Director of Commercial and Industrial Intelligence. Finally, heads 5, 
11,12,13 and.l4 are concerned either with actual commercial production 
or with the business aspects of industries, and could suitably be handled 
by an officer possessed of business experience, though his predominant 
qualification should ordinarily be a knowledge of engineering. 

We consider it desirable that, if possible, one of the members of the 
Board should have had actual business experience. 

"*Tphe equipment of the three controlling officers, whose functions 
we have indicated, will thus cover almost all requirements in any branch 
of industrial development or administration, and we have already stated 
that we think it desirable to combine the three officers in a Board. When 
an officer is dealing with a proposal of importance, even where it relates 
exclusively to subjects under his own control, we think that personal 
discussion with experienced and highly qualified colleagues, whose 
charge consists of allied subjects, cannot fail to be of use. Discussion 
by the Board will be of special value in dealing with requests for conces¬ 
sions and for assistance to private industrial undertakings, and with 
proposals for the pioneering of new industries by Government; the 
disposal of such matters often involves very difficult questions, but these 
must be systematically examined and decided, if our proposed industrial 
policy is to be effective. 

326. The salaries of the regular members of the Board should be 
4,000 a month each; their position and 

Salaries jre^ons^b lies qualifications demand good pay, and that 

, proposed would mark their difference in status 
from officers immediately subordinate to them, whose salaries would 
range fromEs. 2,000 to Es. 3,000. The members of the Board should 
be appointed for a term of five years. To attract suitable commercial 



ruejr\ wIdlo have proved* their quahties in business, it may be necessary 
to ofler a pension, and we consider that it would be advantageous to 
provide for a renewal of the period of membership in very special cases. 

ISacii member should have power on his own responsibility to decide 
arising from the branches directly under him of less importance 

J>oirL-fc of principle or the amount of money involved; where other 
brandies are concerned, a reference should be made to them; but in 
more important matters it would be desirable to invoke the collective 
fi^sporisibility of the Board. The members of the Board should tour 
rt^gularly and frequently ; and their collective functions axe not likely 
to bo e^cexcised with sufficient frequency to interfere with this duty. 

Lueation of the Board. 

327. The Board would require a Secretary, who should he Secretary 
^ to the Department as well as Secretary to the 
^cretary to the Board. Board. He should draw a salary of Es. 3,000 

a rnontli. An Assistant Secretary would also be needed for .each of 
Wm bbree groups of subjects that forms the portfoho of each ordinary 
member of the Board. 

328. After careful discussion of alternative plans we feel compelled 
to recommend that the headquarters of the 
Board should be with the Government of India. 

liave considered the possibility of separating the Member in charge 
from tlxe rest of the Board, which would have made it possible to locate 

latter body at some other centre. We fully realise from the unsatis- 
futdiory experience of the past, the imperative necessity of keeping the 
iw* td V it ics of the Board in close touch with the industrial hfe of the country, 
liut; wc think that this need will be largely met by the fact that the 
ollicu^rB oontrolling the various departments under it would be working 
ill industrial centres, while the members themselves also would 
liavo bad considerable industrial experience and would tour regularly, 
li would, moreover, be difficult to select an industrial centre as the head- 
<luartors of the Board, without introducing a bias that might react 
imfiivonxably on other centres. Burther, the importance of maintaining 
idtmo contact between the Board and the Member in charge is very great. 
Withovit it the work of the Board would be delayed and tend to become 
imdTcctive, while the Member in charge of the Imperial Department 
inighti lose touch with the concrete facts on which the industrial policy 
i)f Uovexiiment must be based; misunderstandings might arise, and 
thti ISoaxd might lose sight of the wider aspects of policy by which 
iiH proceedings should be directed. 

JJ39* To ensure that the proposed department follows sound financial 
methods and to save the delays which necessarily 
arise, if references to the Finance Department 
are conducted by ordinary departmental routine, 

Wi\ recommend that the services of a Financial Adviser, with similar 
powers ^Bd functions to those of the Financial Adviser to’the Army 
Dapcurtxaent, be made available for the Industries Board, as well as 
for tbe Department of Industries. His services would be of special 



value, if the Board be made responsible for the control of ordnance 
factories. This ojficer might conveniently be given a seat on the Board 
of Industries. This would secure for the Department of Industries a 
close understanding with the Department of Finance. The Financial 
Adviser need not be a full-time officer, but should represent the Finance 
Department, with powers to sanction expenditure within specified 
limits or to refer at his discretion proposals for expenditure to the Finance 
Department. 

330. Our proposed organisation, both imperial and provincial, would 
require the services of a number of officers 

Organisation lor carrying capable of exercising large administrative res¬ 
ent the woricof^ e epa - Qf (bfierent kinds. It is clear, 

however, from the • description of their duties 
given in the foregoing chapters, that the nature of their work would in 
many cases require engineering experience and in almost all practical 
acquaintance with business methods. The difficulty which Government 
will experience in obtaining such men can only, we think, be overcome 
by training them in an Imperial Industrial Service, and we shall now 
outline the manner in which this service should be organised. We 
propose in the first instance to discuss the working of the scheme after 
the initial stages, and to deal later with the difficult question how it 
should be started and built up. The suggested imperial department 
would require suitable controlling and juhior officers for work under the 
following heads :— 

The administration of the Mines Act, which is carried out by the 
Department of Mines. 

The Department of Northern India Salt Kevenue, which will, if our 
proposals are accepted, be concerned almost entirely with 
the production of salt from sources under imperial manage¬ 
ment. 

Inventions and Designs, the law and regulations regarding which 
are administered by the Controller of Patents. 

The collection and distribution of commercial and industrial intelh- 
gence obtained from provincial and imperial officers by the. 
Director. 

The supply of stores, which will require officers under the Con¬ 
troller-General of Stores and the provincial Directors of 
Industries for purchase and inspection. 

The Indian Factories Act, which is administered by provincial 
departments consisting of Chief Inspectors and Inspectors. 

The general encouragement of industries, incl'nding the grant of 
assistance and concessions to industrialists. 

Advice to Local Governments regarding the improvement of indus¬ 
tries and the control of technical and industrial education. 

The administration of the various Acts relating to steam boilers. 
O/in 



Tliis head of work would bo carried oufc in the same way as in the 
case of the Factories Act, by stalls under Local Governments. 

Electricity. The Imperial Government has at present an Electrical 
Adviser, while the l-iocal Governments have Electric In¬ 
spectors. 

Government factories for research or administration. These woul 
be worked by cngiTieers, tcclmical specialists and chemists. 

The Controller-CJIeneral of Stores would fix contracts for the supply 
of articles, among which engitieering materials would be the most iiti- 
portant. IIis stall would consist of pxirchasers and inspectors for textile 
goods, timber and furniture, tools, machinery and maiiufactured or 
partially manufactured metals. 

’Lhe J)ire(jtor of Gommcrcial and Industrial Intelligence would collect 
informai.iou regarding the prices, movements and availability of raw 
materials and manufactured articles, new industrial processes, and the 
progress of mdustries in India. 

331. Provincial Directors would have a wide range of rcBponsibilities*. 

’'riiey would advise and assist local industries of all kinds in technical 
itiattcrs and would in many cases give direct fmancual aid. They would 
«c',ontrol industrial and technical educatlom 'The^y would (U)llect indus¬ 
trial atul (commercial information, and would be tlic advisers of their 
Jjocal GoviU’imumts in industrial and c(unmereial mattos. Ttucy would 
arrang(c for tiue hacal puncliaso and inspecction of stoios. They would 
hav(‘. und(‘r them a stall including engineers, tecchnologicml clumiists, 
spcHualists in various industries, ccraftsnum, and tecdmiccal and industrial 
teaclicTS of various grades. The Deputy Directors would assist the 
Directors in most of these funciions ; and in particular would themselves 
inspeuct institutions for toohni(3al ediujation, Tfu^y would assist the 
smaller privates industrial concerns, and Hupervise the work of engineers 
and industrial specialists. TIucy would also organise and adminisrisr 
the various forms of assistiUKac to cottagtc industries. The sptKual Intelli- 
giUUMc Oirnuu’s at Bombay and (Jakcutta would colhcct and supply com- 
nuu’cJal and industrial intclligcmce in thes(c ciii(VM, (‘specially in r(csp(C(;t 
‘ot fondgu trad(c. 

OHiccu’s of the lnip(‘.rml industrial S(u*vicce emi)loy(‘(l hy Loccal (ioveni- 
ments would he phunnl utuDr their ordicrs as in tluc (existing ceases of the 
Forest and Agricultural Bervices. 

332. A number of engineers would, as wo have sch3U, be employed 
luuhu* the higher administrative ollioers, both imperial and provinoiaL 
Though the majority of thc^se engineers might be engag(3d either on short¬ 
term agreenu^nts, or with salaries and prospects designed to retain them 
in Government service only for short periods, we think that some of the 
posts might serve as a useful training ground for higher administrative 
work. 



A certain number of men with training in chemistry, geology, and 
specialised forms of engineering, such as mining (for example in the 
Salt Department) and electricity would also be needed. 

333. A working basis for recruitment is thus indicated. It should 
not be difficult to select young men with a 

llnfS IndustriTsereic^^^ tkorougli trairdug in engineering, but not yet 
definitely committed to any form of specialisa¬ 

tion. If such men be recruited into a service with the duties and pro¬ 
spects of employment that we have described above, they would gradually 
acquire, in the less responsible departmental posts, business and adminis- 

'^hrative experience which would fit them for promotion to the higher 
grades. There would be some to whom the technique of their profession 
would make a stronger appeal, and these might prefer to specialise in 
different branches of engineering. 

If, on the other hand, no such service be ’constituted, Government 
would be left with a number of isolated posts, each of which would have 
to be filled by separate recruitment or by casual promotion, and the result 
would be discontent or inefficiency on the part of the staff, and constant 
trouble to Government in filling vacancies. Government would find 
it difficult to obtain men of the qualifications required for the higher 
posts by direct recruitment; and wrould be in competition with private 
employers, who will themselves need just the type of men that Govern¬ 
ment is attempting to obtain. Unless,' therefore, the prospects and 
prestige of Government service are such as to counterbalance the attrac¬ 
tions of higher remuneration elsewhere, Government would have to be 
content with inferior men. The young engineer brought into Govern¬ 
ment employment may, under the scheme which w^e propose, reasonably 
count on promotion in due coiuse to a post of Director, or of head of a 
department under the Industries Board ; or, if his abilities are adequate, 
to a membership of tha Indian Industries Board itself. 

The parallel between these proposals and those for the scientific 
services is very close. In each case, we rely on the prospects, of an 
organised service to facilitate recruitment by offering definite prospects 
and a continuous demand for men of a particular type, of whom a regular 
supply would be forthcoming in response thereto. The service would 
afford an elastic and convenient system of filling the various posts required 
throughout the country ; and its existence and traditions should inspire 
esprit de corps, and give its members administrative experience and 
opportunities for specialisation. These qualities are expensive to buy 
ready-made in the open market. We do not, in the case of either the 
Industrial or the Scientific Services, overlook the necessity that will 
arise for the recruitment on special terms of men for individual appoint¬ 
ments or lines of work, either from other Government services or from 
private employment, whilst outside consultants of .high reputation will 
be needed from time to time to advise on specific problems. 

It will be observed that the staff for the manufacture and inspection 
of munitions is not included in the above proposals. This staff^will have 



to serve iiiuht special re.gulations, to secure the preservation of secrets 
of military value. The ordnance factories will bo a unit sufEoiontly 
large to maintain a Bcu’vico of their own ; but oxcdianges between this stafiE 
and the Imperial Industrial Bervice may occasionally be eJlectcd with 
advantage, atul the latter would in any case provide a most useful 
reservoir for war purposc^s. 

3S4. Jlcoruits for tlie Imperial industrial Bervice should be men 
_ . . . « . poBsessing ({ualilieatiouH HU(*h as will be obtained 

Wee! '>y m<‘.cl,aui<-,al wlm have paHHcl 
through th(‘. (‘.ourmsH of traiuiug that we proposes 

in Ohapt(‘.r X, or by stuchuUs of th<». (nxistang Indian euginecunug colleges 
who iiavt‘. ol)ta!ne.d tlie bill diploma in mechanical (uigineering. Tluw^ 
qualificadJonH are cu|uivalmit to, Init not necmsarily itlentical with, those 
recpiinHl for admksion as Associate Members of the Institute of (jivil 
hlngimMU's. iiie, age of recruitment sliould not usually exceed 25 years. 
All rtHU’uifaH should ln\ sehni/ed by a cornniiitee working under carefully 
prescudbcnl riilc^s, Wc^ think it desirabhg if t!u^ young engineers whom 
we propose to nauniit are to ch^velopo into valuable men, tliat they should 
be encumraged after about thrin^ years^ B<u‘vi(;e to t-ake study leavcg which 
should be given on not more than two oceasionH, and for not more thau 
two Bulijtud-H. 'Tlie total haive so enjoyed should not exccsul one 3’’eiir 
in all and should bc^ (umflued to tln^ first 20 yc^ars of service. IVl<m within 
two yea-rs of ( Inir pimsion should not allowed si.udy halve. Th<‘He 
c.onditJonH would, we think, gives tlu^ best result.s and prevent abuses, 
'fhey miglit also be made apiiluatbh^ to tlu^ B(ienti(i(5 services. 

inif.ial salary of me.u recruited under tlu^ eoruliticms propostul 
aliove mual not, on a pre-war basis, exceed Rs, 450 a montli; they 
sfiould be on two years* proliation i and sliould be eligible on confirma¬ 
tion for appointment as Industrial RngineerB in provincial Department's 
of Industrit^s, in (lovernment resiuirch or pionec^ring factories, or oven, 
in exca'ptional (uisi^s, m Dcqmty Dircud/ors. These latter appointments, 
howeve.r, should im a ruks be fillcHl by men with not less than six years’ 
exjierieme.e of industrial work under Indian conditions. The pay of 
Indimt.rial Miigimunu should be inerenumtal, starting at Rs. 500 on 
eoulirmat.ion and rising by stagers of Hs. 50 a ycnir to Rs. 1,500, witli 
an eiri(umu‘y bar at Rs. 1,250. More tiighly paid posi-s should in all 
caHc*.H lie, filhsl l)V seha-llon. 

The ordinary c.oudilions gevcu’iiing (lu^, gran(. of pimsioris for (jovein- 
ment service should be appliealile. 

555. Wo think it nec3esHary to point out that the work which tlic^ 
Industrial Bervice wouhl have to perform 

Si* would c^veniuiilly tend to change in nature, 
work of thi Hepartmont While it m mipossibh^ and uhcIchh to forecast 

i\w (‘.xac.t lines of alicu’ation, Die general i.rend, it 
the indusirial policy wliich we nammme.nd prove successful, will probably 
lie in thc^ dirc‘eiion of a lessened tieed for demonstration and pioneering 
work, ami an iru;rcuiscal neciesshy for ri'scaircli, technical education and 



commercial and industrial organisation. The general characteristics 
of the staff employed would then become to a greater extent scientific and 
administrative, and to a less extent technical than at present contem¬ 
plated. But the possibility of this change is relatively distant, and it is 
unnecessary to make proposals at this stage for any consequent change 
in recruitment. 

336. To meet the situation which will exist before a regular Industrial 
Service has been built * up, special measures 

special tei^orary measures fee .needed. No time should be lost in 

introducing the proposed method of regular 
recruitment to fill the junior ranks of the service. But the selection 
of incumbents for the higher posts will be diiBGlcult, and there will be 
serious risks of failure and disappointment, the results of which are 
bound to retard progress. It is, therefore, necessary to move cautiously ; 
posts should not be filled merely because such posts have been created, 
and permanent arrangements should not be made until satisfactory 
candidates are available. A policy of judicious opportunism must be 
adopted in respect of the sources of recruitment. Suitable men may be 
found in one or"other of the existing services or in private employment. 
Though we think that engineering experience must even from the outset 
be regarded as a desirable basis, the capacity for organisation and general 
business sense will be of special importance in the case of initial appoint¬ 
ments. Some indication of the lines on which we think that selection 

. should be exercised in the case of Directors of Industries, which will be 
the most difficult of all posts to fill, has already been given in Chapter 
XXI. For these, and for other high posts, men may have to be engaged 
for limited periods and on special terms. 

337. We have already alluded in Chapter IX to the desirability of 
increasing the provision for training young 

Nece$sity^for^traiiiing Indians in the higher branches of science and 
technology, thereby increasing in the country 

the number of potential recruits for the proposed scientific and technical 
services. We have made similar proposals for the training of young 
engineers of the kind required for the suggested Imperial Industrial 
Service. We recognise that at the outset there will be some difficulty 
in obtaining recruits either from England, in consequence of the demands 
for qualified engineers for reconstruction after the war, or from India, 
because of the present relatively small field of selection. 

As the opportunities for technical training increase, however, we 
believe that the necessity for importing specialists will diminish and 
that ultimately these services will be mainly filled with officers trained 
in this country. 



CHAPTER XXm. 

Estimate of Costs. 

5$38. Tlio propoHiiln whicih w. have itiado for ilus (lev<‘.lopnjie'it of 

Scope and basis of estimate. in(;uHt,rie,H involve tl.e cnuition of an 
htipcriul i)epart4iuuit with mi JruluHtrieB isoard 

e.xmmmg (‘.xtasutivo (umirol over certain (iovernnieiit aotiviticB, aoine of 
wliich are aln^ady ciarricul on and noino of which are new; of provincial 
DepartineutH of I ridoBtricH, ten * in nxiinber, which will also take over 
«u‘.rtain dutit^H from other departments, but will be mainly occupied 
with new work. We have prepared eBtimates showing the cost which 
the imperial and each of the provincial (Jovernments would bo called 
upon to bear. Tliese estimates have been framed to provide for tlie work 
whicli, we think, may be done and the situation whicli, wo think, will 
4^xist for some time after tlie end of the war ; and we consider that 
tlie total proposed expemditure can be worked up to with advantages 
wdthin a ])eriod of from five to H(sv(sn yesars. A pesrusal of our report 
will sliow that we do not cont(‘mplate any extensive^ Hclusnuss of 
Uoveu'nmcsnt participation in actual mamifacturing op<srationH, and we 
provides no estimates of t.hes eemt of such (Jeivermnent faestories as it. may 
bes found nts(s(»HHary to (sstablish in tlies intesrests of national desfenees. 
Such expenditure would be incurred in purauancses of dedirute scdieme's 
€>f working presparesd by expesrt agency, and only after their necessity 
has been acce|yted by (Jovernment. 

Onr proposals have in certain instances besen framed only on gcsneral 
lines, and we have in some such cases suggested tliat expert committecH 
bts appointed to work out thes nescsessary details. Moreover, the cost of 
4*xperimental and desmonstration work depends on tlie (sxtent to whicli 
id(‘aH likedy t.<i h(‘ useful to industrialists arc evolved by the stall that we 
proposiu and on iJns natures of thews idecis. d’liis can he desteuanineel 
only afteu' ded-aih^d e^xamiuatiein by tha.t stall, hasesl on seunes peu'ieid esf 
practiesal (‘xpcsrieiieses. ddus eemt of eseinstruesUon and esepiipnusnt of esdu- 
mtional institutions and of industrial eoncesms is hound to bes on a differ™ 
imt basis under post-war conditions, ami the salaries demanded by 
Hcicsntific and tescdmical exports are also likesly to be affected by the new 
eesonomic position. Ilcsgarding all those itoms of cost we can be certain 
ordy of one thing, tliat they will bo much higher than before the war, 
but lieiw imush this iiieresaso will be, and how it will be distributed, it is 
impossible to foresee at present. We have, therefore, thought it better to 

* Sec fliUo headings in Bbatemenfe I at the ©ud of fchi® cliaptor. 
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adopt pre-war rates in all vmts^ a mrilunl which hiw ilic advantage, cd. 
giving a fairly ct^rlain hanin, an wliich rciMljtiHiniciitH can lie made ar- 
Hoon an t-Iu*. cotirnc of (‘vcntn inakcH thin |HaiHiliIc, 

W<‘ have*, conllncd ouraclvcH to {a) an cHiiinate of the cewi <d iltt^ 
Hupc.rior wtafl, CHtahlmhincntH, and ordinary ollicn* contingencies rcHfiiinni 
for the adnuiUHirative organiBations wliicdi we jtnipoHe, (h) a rougli enti- 
inaic^ liiwed to Home extent on t!ie cost of exiHting iimtitutionn, of the 
initial and riTairring e-xpeiiditure on renearcdi and educatiiin, and (r) 
a general indication of ilu^ mtah*. on which rencarcli and denionHtraiioii 
facioricH arc likely to he conducted* We liavc not attempted to esiimat e 
ilic cost of oflie.c huildlngs for the siaH of iitiptiriii! or provincial Depart* 
incntn of InduBtrit^a; in nonie canids acKHiiiiinodation in already in exist- 
(nice ; in otluu’H Iniildinga ereettnl for war purponen may be made avail” 
able ; in othern ollitu'H may he. rmited ; hieal eircuniHtaiK!eM and pr<i- 
bahilit.ieH whicli we have* no means of asc’crtaining must be taken info 
account, in ciudi <*imc. 

Some of our nsmmnnmdationa involve an inc.rcasc in the cadres of 
the. Agricultural ami Korent Depart men! h. Hicct* art*, in umni cancr 
t‘ithcr in HUpport or in nmdification of prc»pona.lH t‘manating from th<*Bi^ 
ilepartmentH, whicli liavt* btHoi referred to um bir tipinion, tir platted beforr 
iw in evidtmc.es We <lti imt feel it iitHunwry iti wtirk out tin* detailed 
CfttimaicH for iliene prtipomk; iluH tank can be more appropriateh; 
performed by tin*. dt*parimimtn iiujjucBiitm, 

The Imperial Department o! Inclnstries* 

Tht IWiember In charp Tin* chargt*K m account, tif the Mtmibei 
m. 00,700. would hi*: 

Itfi. 

Hiilarv M»*inhrr B0,IHI0 

'r«ur t'hiirgm nnd imvt4liijg * . . . 10,700 

TwrAh IIOJOO 

The pay tif a pt*rHonal tderk, etc. 
astablislmnmt proviHion, 

wtiuld bt* found from the l»oarcl\' 

The Indiain Indystrlas 
Board, Rs. 3,96,700. 

Itin. tor tin* ctist. of the I nduB.! rirs lh»ard im very uecfiil pn‘cetteiii 
fxihl.*:. Tie* Imliun Munitimm Ihturd, which 
is tloing rom<‘whal similar wtu’k, whs 
ami centimn'H under war coinlitimcs luul its 

functions in tin* purcliacc and c*tmtrol <»f Bupplitsi for kirgg armira in tin- 
tH‘hl naturally overghmlow the rt*nt- of its work. Tie* beat bai-iis !ti take 
in perhapH that td the Railway Roanl, whost* work is doubt!cm« grcatei: 



in volume than that of the Industries Board would be, though it is pro- 
bably less multifarious! 

3 Members (Rs. 4,000) 

Rs. 

1,44,000 

W 

Es. 

X 

Secretary (Rs. 3,000) .... 
3 Assistant Secretaries (Rs. 1,000 
Registrar (Rs. 800) ..... 

36,000 
36,000 
9,600 

Total 2,26,600 2,26,600 

Travelling allowances and tour charges of 
the Board . . ... 15,000 15,000 Estimated. 

Eatahliahment— 
3 Superintendents ..... 21,600 One-half ol 
Clerical ....... 97,500 Railway 

Total 1,19,100 1,19,100 
Board. 

Allowances ...... 16,600 Do. 
Contingencies . . . . . 19,600 Do. 
Special charges ..... 1,000 Estimated. 

Total 37,000 37,000 

GRAND TOTAL . 3,96,700 

The total of Rs. 3,96,700 compares with Rs. 6,12,000 for the Railway 
Board in 1913-14. 

As against this charge, we anticipate the possibility of savings on the 
cost of the Department of Commerce and Industry, which the Depart¬ 
ment of Industries should relieve of a substantial portion of its work. 
The expectation of savings is based on the work and cstabhshment of 
the former department before the war, and without reference to any 
modification of these which post-war needs may entail; we do not 
attempt any precise calculation in figures. The total estimate for the 
Department of Industries amounts to Rs. 4,87,400, or, excluding the 
Member, Rs. 3,96,700, against a charge of Rs. 3,46,000 for the Department 
of Commerce and Industry in 1913-14. No special provision is included 
for the supervision of ordnance factories ; we consider that the members 
of the Board should be able to perform this duty, if necessary, without 
addition to their number. We also think that a separate whole-time 
Financial Adviser will not be necessary, and have consequently not 
included his salary in these estimates. 

341. The nature and extent of the agency required for audit, apart 
from the ordnance factories,, depends very 

^”1rs.^60 (So!*'*”**’ decision reached regarding the 
distribution of the purchasing organisation ; 

for the expenditure on stores would constitute by far the greatest portion- 
of audit work. With the degree of decentralisation which may reason¬ 
ably be expected in respect of stores, the cost of the necessary audit 
establishment should not greatly exceed that of the establishment 
required in the case of Delhi, which amounted in 1913-14 to Rs. 46,848. 
We, therefore, estimate under this head a lump sum of Rs. 60,000. The 



total (‘xpeiiditure on tlm Mfuuher in i 

would <,I,„H Juuuuuf, to Hh. n.-jr.-lOO. 'n,o incidonci^orthirir^**^ 
wlaoh tuay bo look.ui ou uh tlu. co.st of mai >ra mnt ti 

t<.tal oxpotuliiuro for axocidivo wnir aXauu "b^ 
rttul .iiaporial d<-j)artiuontH, i.s Iosh (ban livo por otait. ^ 

Subordinate Depaurtments. 

:M2. Of tbo l(i b<>a(iM of buHinoKH wbioh would aorooH.,,, < 
j.ropoHalH .u Obaptor XXn, fall u.ulor tbo oontrol <i^du'l) t;{,u;.n,'’o‘f 

sri^izsiiin^ 
»■«! '>'■»««). » («»• K..rt„ri.., A..,), I rVt,™,' S™ ' 

■MJ. l„,„l I „„ 

fiiotogy and Mlneralj, no of a iiumbiT of oflioorH to itiaptad. 
addition. ooiicc.s.moti.s of niiucral rigblH bcloajring ’ 

iH-oo ,ua,b- for HU inoroa^ irtla. nlaff .'.f•“^' o 

.. 

.M.l. OikUt brad 2 (Halt), w«' bavo au|{go.Hto<i tbo doHirability of 

«tlt, Rt. SCO laving. oyer to Looal (iovtTiimout.H t.las work 

,, u rs:::-tf;;; 
v(tuld mvolyo tbo appoinimont of tocbiiioal ofli<'crM ttt I bo cbanfi. of (I,. 

<I.‘par ,nout daolf and of f iu- dilTorvat ao.ir.vH of sa b i i u" 

.. 
' of .salt prcwontivo <b.tioH |,y au.al|.;ai»ating with tboir .-x.-iHo la Ts 

Huob ,,ort,ou.s ol tl.o pn.voulivo o.stabli.^luuout .u, uSd laf 
to tbom wo aro uiiublo |(t o.stimato tbo tiiiaiioial odoot of tbfa lairt of our 

■llu. Hujionor 8uporvi.s.ng .staff wo o.st.iuiaf.‘ |.b.‘ followb..; olmrlr,.,;' 

Supf'riitftmdrni, Uh, . 
MamiK'-r nl. Kh.nvm. lOi. I.mio lo,,’ i.;.,;,, ,, , ' 

Miinnf'ti* at I’afhhailra, It.n. 1 * * * * 
at Kuhat . \ 

JVIanagf.r at Warrha . j 

Clwinrit atliu’hwl in {|n» <|f»partainnt f«»r r«'ii«*firt*h nml tivli 

.:..■■■".. 
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Hl.flOO 

12.000 

Hft.rKKI 



By relieving him of the duties of prevention, it should bo possible to obtaiii 
a (ioutrolling officer, who may bo styled Superintendent, on a salary of 
about R«. 2,000. Under those conditions, the expert oiheors of the 
department should qualify for promotion to tlu^ post of Supf^rintendont, 
which would require a general knowledge of salt extraction and adminis- 
(rativo experience only. 

Against this wo have to set olf tin*, cost of the corresjxniding portioiii 
of the existing staff. 

CammiHHiorior, Kh. 2,500 . .... 30,000 
Deputy (JoinmisHiunor, Eh. 1,200 40 1,400 , . . 10,000 

Hix AaMiHiant OununinHionerH, uf whuiu : 

Onu on IlH. 1,000 ....... 12,000 

OnoonEn. OOO.10,800 

and two on Rh. r>00*-30-“800 will Im roplaood by tho 
OHtabliHlunont abovo noted and tho remaining two 
handed ovor with tho provontivo poiti . . . 16,400 

ToTAn . 86,200 

Nott dooroaHO . R^. 200. 

Thin Tcarmngc^duont of [utict-ioiiB nhould romilt in a great improve¬ 
ment in the inethodB of tuiniog and handling Halt, and in the ntilination 
of hy-produetB which are at prenent wa-Hted, yielding, it may Ix^ anii- 
eipated, a greatly ine.n^aHed revimiw to (iov(‘.rnment withemt additional 
<‘Xp<‘nditurc on nnperior eHiahliHhmcmt, 
It I UtulcT luaul () (C^omnnn'cial and induH- 
Intilllganc©, Rs- 61,500 trial miellig('nee), wc propone the following, 

addItlonaL itiereanthH p - 

Bftlarioi—Dirtxstor of (lommeroial and Industrial Intolli- 
goncm, Hu. 2,600, against H«. 2,000 at priwant. Note,: 
tU, 2,260—2,760 (or tin. 2,760-3,260) wa« propo«ad 
by tho (lovornmont of Inciia in their do^patch No. 168, 
dated tlm 7th July 1016.d 6,000 
Entahlwhmont.-h 12,000 
Allowanooi to Trad© Corrcupondonts ... * +12,000 

(Jontiugencios (extra).. . +6,000 

Total . 36.000 

Our reeommemlai.iotm “for the Htrengl.hening of the Indian TradeClom- 
miSHitnun^’B (ifliexun Lcindcin irivtilve (n) ilH‘. appointnunit an fndian Trade 
OommiBBioner of an officer of tlie rank of a provincial Director of Indus-* 
t-ries, and (h) tlie deputation of three officers seconded rcspectivoly from 
the Agricultural and Forest Services and the Geological Survey. The 
salary which a Director of IndustricB would draw when serving in England 
may be calculated at the equivalent of Rs. 2,000 per mensem, or TIb. 
24,000 per annum, as against £1,350, the present pay of the Indian 
Trade Commissioner. An increase,of Rs. 4,000 must be provided on this 
account. The scientific officers would have about 10 years' sorvice* 



4in(l w<)uld dmw in riuliH HidariitH of Rm. 1,000, Rs. 750, and Es. 750, 
rcHixKil.ivcly. Utuler tlus ordinary ruIoH, tho ajdarios drawn in England' 
•by <.h(‘H(s olliiH-rH woukl lx* upproxiinaU-ly *-.t|uivalttnt, at ono ahilling an.l 
four ixoioo to tho rupoo t(» Rh. 000, Rh, 500, and Rh. 5(K), or a total 
<0iarg() por aniunn of Rh. 20,(KM). T(» tlioxti imiat ba add«*d a chargo for 
Ixxdt.*? and poriixlicalH ami ollico cxpcnHC.H of Rh. 1,.500, or Rh. 2.5 .OIK) in 
all. No (‘,\tra provimon ncc<l bt* mado for tho A.H.Hixtant (•<> tho Ou'm»ui.s- 
,donor or for inc.rcaHt* of (-.stabli.slum'iit. The- Otfal iixo-caHi! undi*r thl.s 
Jioad, tlicrcforc, aniounf.s to Rh, ORolK). 

:M0. Th« ayntoin of puirhn.Hn and in.spi*td,i(tn of xton-H which wc 

StorM, R.. 8,66,000. J>hvo to bo applied, both to 
wtorcH at prcwxit pur«ham*d m England but 

to bo in futuro ynirchaHcd in India, an<l to Ktoroaat prewnt purc.haHcd in 
India, whether under a regular .syHletn of irmpeetion hh in (.h<» eawt of 
.Hteel rail.M, or without any eentruli.sed or HyaUnnatiBed organiHation for 
'|)undia.se. and iiiMpeetion, u.s in th<* en.-Xi of oilH, palut.*4, atul textilen. 

In preparing e.stimafi H of t he eo.xt of t he organiHation neoeKMary for 
imrehane and iuHpeetion we labour under the very great diaadvaiitage 
of Ix'ing unable to e.Htiinate, even appro.'ciniately, the volutne of buHine.H.s 
which will have to be traiu^aeti'd. 'I’he .sfore.s bought in England in lUllJ. 
1-1 were valued at ju.nt below £l,0tl0.f)t)(t, and tlui eo.Ht of the Store.n 
Department of the Itulhi Ofliee wa.n an ineidetun* of l-,5 per 
rout, on the value of the pureha.He.H. The ,St«treH Committee of l‘H)(!, 
for reaHonn .dated in paragruph.s '.)'.) ami UK) of their rt>port. <*on.Hidered' 
that the true ineideneti won at tiiat (inte actually about 2 per cent., and 
a Komewhat, Himilar pere.t‘ntage would be reaedied were, the mhiih* principle.! 
fipplied to the figure.*^ for IDUl-M. It in ijnpo.Hmble U» foreertot the ♦c'ctetii 
to which Indian !!|ore.'i will in the future replace tho.se now tibtained from 
Itnglaud , but- it* i.sei'rtain to he very .Hidj.-itantial. d'he Store.*! (Vmjuiit-t.ci* 
WHii of opinion (paragraph .5:$) arlielea valued at. one Meventh of the 
total .stitn npent in Etigjitnd eotdd hav<‘ been <ibtii.ined in India in t.he 
year ItlOl (ti. Since then the nuuiulaeturing eapa!*ily of Imlia hax 
gteaf.ly incieaned, and an extennive ratitn* of new niunubu*!uri'ji iu likelv* 
to be xtarled after llu* war. On the other hand, artii'le.i itucli a.H Htei 1 
railx and cement, wholly or mainly purehaMcd in England in IDOI-OU 
are now obtaijied in fndisi, 

EigurcH do not exi>i(. to idiow the, tutal purchaHc in India of stores fjy 
railwaya and military and civil departtneuta of (Jovernment; Init thes 
sample figures given below for hxnil purc.hn.Hes hy railway Htonvke.i per.'< 
and by certain military departments will give some indication of tlu*ir 
exttmt. 

Stores pureluiKed m Imiia by eerlaiti milway.*! in 1‘)I-UI.5, 
R.m. I,-11,()(),t)()t). In tlii.H year the purcha.se,s (d rfiil.s and hx'ally luanu- 
iaetured iron and st(‘(‘l art.ie.le.s were m'ee.ssarily very small. 

Rurehases of clothing, leatlier articles, et<;.', hy the Army Clotltim' 
Department, in the year .l‘)i:5M ;■ ' ” 

iKipertid.ll,i\t^0(X) 

.. 
ten 



Th('* above covers only a portion of the clothing requirements of the 
^inny in India. 

Local expenditure on supply and maintenance of peace stores (other 
than food) by the Supply and Transport Corps in 1913-14, Rs. 17,53,000. 

Wo hav(% already indicated our Of)inion in Chapter XII that the 
precise allocation of purclumiiig and insj)ecting functuons between the 
ittiperial and provincial agencies can only be made after aii exaininatioti 
in some detail of the position in respect of each of the important classes 
of stores produced in India*. To enable, however, ati idtm to be formed 
of the system, that we propose, and of the incidmun^. of its cost on that of 
the articles purchased, we liave (nuhuivoured to Cratue a provisional 
isstiniate of a ccmtralised establishment wliicli (jould do all tlmt was 
needed, with the cx(uq)tion of small purchase,s whicjh would be elfceted 
iiirough tins proposed proviiuiial agency. This estimate covers the 
purcliasc of arti(;les such as boots and textiles at present dealt with by 
inilit;ary d(q>artments ; but does not provide for tlie purchase of niate- 
rials for ordnance factories. For the imperial Stores Department we 
propose tlie establishment detailed in Table A (para. 351). This depart¬ 
ment would receive all indents from departments directly under the 
4'lovernment of India and from Covernment railways; and would be 
prepared to assist other railways by arnmging to include their require¬ 
ment's in running contracts, or by dinujt purc/hase on tlnnr behalf, if they 
desired it. It should also remrivc’i from the provincial Dire.ctors of 

* Indnstrit^H indents for the supply of stort^.s which (‘,anuot be purchased 
lo(tally with advantage, Ihnn’c should l)(% a^cumtral ofllcc at Cakuitta ; 
and two stones deputs, for i(‘stittg purposes, otic in Cahmtta, one in 
ih)mbay. stores depots wotihl be f(»r the naunpt of miscellaneous 
goods which it may be n(‘.c(‘nsary to exattutu^ aiid pass be,fore they art5 
issued to indenting ollicers ; stocks should not be maintnimul at tlie 
^.lepdts. 

tmmhmtng itaH (Slorei). 
347. The purchasing would be (Xirricid out 

by the following staff — 

Om^ Deputy Controller, with three Assistant Controllers, dealing 
with the following groups :• - 

1. Eleatrioal and moohuuioal appliaaooB, liard- 
vraro, iinploiiuaitB atul metalH . . . Ono ANflintant Oonirollor. 

2 Railway matoriala ..... 'Cwo AMBintimi (luntrollori. 

JL One Deputy (Jontrollin*, witli threci AsHistant Controllers, de.aling 
with 

L Textiles One AHBiiitianfc Centroller. 
2. Leather and arfcioles of leather • . , Ona Asgiatont Controllor. 

3. Miaoellanooufl articles .... On© Aisiatant OonfcroUer. 

€. One Deputy Controller, with one Assistant Controller, dealing 
with oils, paints, varnishes, and chomicalB, 

It should, however, be possiblo to ellect a considerable degree of 
delegation to provincial departments, especially in respect of certain 



types of machinery and tools, textiles, miscellaneous articles, oils, and 
paints. The work of the above staff would consist mainly of fixing 
contracts; casual purchases could probably be best effected in most 
cases by the provincial Directors. In addition a Supervisor of Stores 
Contracts, who should unite business and legal experience, would be 
required, to ensure contracts being drawn in due form and containing: 
the proper provisions needed to secure the interests of Governments. 

348. The senior inspecting officers should each possess expert know- 
. ^ , ledge regarding a particular class of materials, 
inspecting stall (Stores).^ anticipate that 6 inspectors and 20' 

assistants will be required. This staff should be under a separate Deputy 
Contrqller (inspection), to ensure their independency of the purchasing 
branch. 

Table A gives details as to the superior staff and clerical and subor¬ 
dinate establishment which, we think, it would be necessary to employ. 
It will be seen that the total estimated cost of the department amounts- 
to Es. 8,56,000. 

349. Associated with this Stores Department would be the present 
Government Testing House at Alipore. It 

The Te^ing^House at -^ould necessarily require extension, both as 
regards personnel and laboratory accomn\oda- 

tion. Fees are now charged for tests, and, if this system be continued,, 
the Testing House and its establishment should be self-supporting. 

350. We assume that •the Controller-General, in addition to his 
general supervising functions, would be respon- 

Possibifities^of^decentrallsa- transmission to the India Office- 

of all indents which cannot be complied with in 
India. We have provided for the equipment of the imperial Stores« 
Department with a full staff of experts ; but it will be for the Committee- 
whose appointment we have proposed to say to what extent the work 
of this depai;tment should be decentralised. As suggested in Chapter 
XII, the Controller-General of Stores should arrange for the centralised 
purchase of, certain articles, such as the products of Indian iron and 
cement works, which require inspection by highly qualified experts; 
he might also make running contracts for the supply of classes of goods- 
which are required on a large scale, such as certain kinds of textiles and 
oils, and the local Directors of Industries would make th^ir purchases- 
under these contracts. By this means, competition between provincial 
Governments would be avoided, and manufacturers would be placed in 
a more favourable position fox dealing with Government orders. The* 
provincial Departments of Industries would be equipped with a purchas¬ 
ing and inspecting staff capable of dealing with a fair proportion of the* 
local engineering and miscellaneous manufactures. 

The provincial Stores Departments would have to deal with indents 
the value of which would be roughly proportional to the provincial 
revenues. The work of provincial Stores Departments would not be 
confined to the purchase of stores required locally. Excepting stores 
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purcLased by tte Controller-General, all supplies required by provinces 
should be purchased by the stores agency of the province in which they 
are produced. The volume of business handled by these departments 
would, therefore, depend to some extent on the manufacturing capacity 
of the province. 

351. Our present estimate involves an annual cost of eight and a half 
. lakhs of rupees and we think that purchases 

nci ence o cos likely to fall short of crores, and may 
considerably exceed that figure. The resulting incidence is thus less 
than two per cent, and, though decentralisation, if efficiency is to be 
maintained, is bound to add to the cost of purchase, some increase is 
possible without raising the incidence to an unduly high figure. 

Table A. 

Controller-General (Rs. 2,7^0 
—3,000) .... 

Monthly.j Yearly. 

Rs. , Ra. 

fEngincering . E 

Purchase-^ Textiles 

(^Chemical Industries 

Inspection 

^Railway Materials (2) 

Textiles . 

Chemicals and Oils 
Purohase< . . 

Machinery 

Leather . 

Miscellaneous . 

Inspection 

Deputy Controller 

Ditto . 

i Ditto . 

w Assistant Controllers, 
Rs. 800—1,200 . 

(Average 1,000). 

G Inspectors, Rs. 800— 
1,200 (Average 
Rs. 1,000) 

20 Assistant Inspectors, 
Rs. 460—700 (Average 
Rs. GOO) . 

Supervisor of Stores 
Contracts . 

Total 

Travelling allowance 

35,G66f 

7,250 

42,916| 
{Say 43,000) 6,16,000 

Establishment . 2,60,000 - 

Office rent, contin¬ 
gencies, and dep6t 
pKpenses . . . 90,000 . 

Total . 8,56,000 

352. Under heads 9 and 10 (Encouragement of industries, advice to 
Local Governments, and industrial and technical 

Industrial^Mujiation, education), the only expenditure incurred by 
’ ' the imperial department would be in respect 
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of ilic HlafT of o.YporfH, who woiil<! work directly tmder tlie apprch 
priaie incanluT of ilu' IiHhmtric^M BoimL T!it‘ iillolrneid- (if work lunoiig 
ihc'Ho Hlioiild Iio (dTc*ct(*d Iiy one* of I loan, who ndglii tit» Htyhal Heiiior 
Visitor. A Hintd! oOich' stalT, priiicipHlly of tour (dt^rkn, would lie required. 
The iiKHpec.‘iorH would 1h* luitiidy ("ouetaated with industriid boIiooIm ; the 
inspee.iion on hehidf of tlie imperial thqiartmeiii of t!u‘ Iiigher iiinlit.u- 
iioiiH would he largely performed hy immihtu’M of flu* IndunirieM Ikmrd 
and other high ieehnieal oflietuYi. 

Its. H|4. 
a VMt4iri, Itfi. UOoChivt^mge . 72,000 

72,000 

(Jlerks (ianludtai? tour t’lwkii) , 10,000 

HiirviiniM 1,200 
... 11,200 

AllowiouMni ...... . 12.000 12.000 

C’ontiiuwiu'irii 4,000 4,000 

TciTAI. 00.200 

Imperial iiBHiHtiinee to iudiiHiriidisfa, wliicdi fallM under Ijead iK would 
t4ike tlie form of gmiranttH*^, huuie, MuIin<‘ription of enpituh ^5peeiul com 
ceHniona of raw materiidn at low pric‘e:i, or trauf’fiort at fiivounthle rnten. 
It m impoHHjhle to form any idcat of tlie prohahh* iimonni lilody to In* 
chargealde undew thene headti, A large proportion of the outgoing*^ 
nhotild he recouped when iht^ aided eoneerwH art^ in full working. 

Jinik Ihider liead 12 (Kletd-rieity), tlu^ cliargea on iu*eoufit of ilu^ 
Kleclrietd Adviser to (lovernmeni would remain 
imidtcT(*d : hut idlowanee should hc' made for 

' * » Pyqi*(,|i|*|ij,||p. nurveya. 

Thc^ ohjfM’t of tliesf* surveys should he tfi det.ermine definitidy where 
aitisH exiat* for the gemu'idion of water power, t‘itlu‘r tamlhiuouely through¬ 
out- the y<*ar or witli only a nhori period of intermiMMion during flu* hot 
weatln^r. It. in not inteiideil that (‘ueli iieheme should Im wfirked out 
in dtd-ail ; l»ut merely that aullhdent information Hhoiild he gafhert*d 
to enahle a defmit.e Hiaienumt to he made iiii to the general ponaihilitieH 
of a site. Tim aurviy ehotdd he phuanl under a Tuhlie Works officer 
of the rank of Cdutd KngitiefW with ii wide experience, which ahould 
include the con»t.ruetion of iitonige works and the adininiHt.ralion of irri¬ 
gation aehemea. ft would he mamsHarj to aseoeiate with him an ele<’« 
trical adviner, and it in for eonHifh‘rat.ion wliether the Kleetrhni! Adviser 
to tlie (lovermnent of India could not- pendorm thin oiru’e. A certuin 
amount of information of a not very dediniie eliaracter haa already been 
colhaded hy tin* Puhlic Works Department; and thin, we think, iilmuld 
1)0 carefully nerut-miaed with a view to Hehading iireaa and aitcH for the 
initial inveatigatlona. It ia imfioMaihle to any what I lie remilt of tlicHc 
preliminary aerutiniea will ht^; hnt it may lie taken an c'crtain that ten 
or a dowm proposals would ho worth ii penional visit on tlm pari of the 
Ohief Kugmeer and would poHaihly juntify the formation of survey 



parties for further investigation. It is also dcsirahlo at an early date 
to enquire into the potentialities of power supply from the groat irriga¬ 
tion canals of Northern India and the Periyar project in Madras. We 
tnay assume that it would he worth while to begin with surveys at ten 
or a dozen different places, and that as many survey parties would bo 
needed. It is not possible to furnish any very accurate^ estimate of the 
cost of the work; btit we assume that under t,he Clii(‘f Engiiieer two 
senior Executive Engineers would be required, and as nuiny Assistant 
Engineers as there ate parties established. Wo may take the cost of the 
Chief Engineer and his ((dice establishijient at Its. 00,000 a year, the 
cost of the two senior Executive Engineers and their estalilishment at 
Rs. 40,000 a year, and the cost of each surv(‘y party at Rs. 15,000 a year, 
or Rs. 1,50,000 for ten parties. A lump sum provision of Rs. 50,000 
is also necessary for the establishment of gauging stations to measure 
the flow of water in streams, and rain gauges to determine the amount 
of rainfall in the catchment basins, which will bo mainly in places distant 
from established meteorological stations. It is probable that sufficient 
work would bo found to keep this establishment for a period of about 
five years, making the total cost of this prdiminary hydrographic survey 
about 16 lakhs of rupees. 

Ordnanc# lactorlas and In- We do not frame any estimates under 
spectlon of ordnance manu- heads 13 (Ordnance factories) and 14 (Tnspcc- 

lactures. ordnance manufactures). 

355. Head 15 relates to chemical rc'search, and includes the Indian 
Chemical Hervice. The cost of a portion of 

****|{ii*'*6 00*000*^*^**’ f'dcen against the various 
’ ’ ’ " heads in which these ofTici'rs will be employed. 

The scheme, however, must bo at present regarded merely as a general 
proposal, until it lias been examined by the committee which wo have 
proposed in paragraph 123 of Chaplcr TX, and we have, therefore, not 
framed estimates to cover the whole of the scheme, though for the sake 
of convenience we indicate the probable cost of the nucleus adminis¬ 
trative staff and laboratory. The increased cost in salaries for the 
service generally has been roughly foreshadowed in our report as about 
nine lakhs of rupees. 

Wo estimate the cost of the nucleus establishment on the following 
basis. Wo may assume that the superior staff detailed below can bo 
advantageously employed• 

JlK. 

Chief Ohomief, Us. 3,000 ...... 80,000 
8 Ohomist* (of whom two will probably bo pbynioal ohomieta) 

tm avorago pay of Ra. 1,000 ..... 96,000 

Allowance must also be made for the cost of salaried research students 
and of men brought in from time to time for special work from the 
Chemical Service. The recurring cost of the Pusa Institute, with nine 
specialists and with an expensive farming estate to keep^up, is approxi¬ 
mately Rs. 5,12,000; that at Bangalore, with five specialists, is about 

US 



Rs. 2,60,000. A total annual allotment of Es. 5,00,000 should cover 
the recurring cost of the imperial laboratory and nucleus staff, with all 
incidental charges. 

Our proposals also contemplate the appointment of three Deputy 
Chief Chemists, who would be located at different centres of specialised 
chemical research, one or more of which might be existing research 
institutes, as may be determined later. The cost of these officers is not, 
however, provided in this estimate, as this and other details of our 
scheme are dependent on the conclusions of the proposed committee. 

‘ 356. In paragraph 364 of tins chapter we make provision for experi¬ 
ments and research which will include the run- 

Impenal factories for re- ning of pioneer and demonstration factories 
Rsl ***”* under provincial Departments of Industries, 

such as, possibly, silk filatures and suga;r or gur 
plants. The great bulk of the work under this head would be of pro¬ 
vincial interest, but there would also be a few cases in which the results 
would be of much wider value and the expenditure and difficulties 
involved often proportionately greater, and these, w6 think, should be 
undertaken under the control and at the cost of the imperial depart¬ 
ment. As instances of experimental factories which could be more 
appropriately started by imperial agency may be cited (a) glass works, 
on account of the wide range of experts needed, and (6) wood distillation, 
which would yield results of very general application, and should be 
applied to a number of different species of trees. It would be for the 
Industries Board to decide on the best site for the factory in each case 
and to determine the exact object of the experiment, which should be 
placed in charge of a suitable specialist. In some cases it would be 
possible, when the original scheme had been approved by the Board, 
to place such a factory under the general supervision of the local Director 
of Industries, but in others, especially where the raw products dealt with 
are the property of a department like the Forest Department, it would 
be necessary, to retain it under imperial control, which would be exercised 
by a member of the Board. Apart from initial capital outlay, which 
can only be estimated when the individual scheme is worked out, and 
would generally be recoverable before the experiment is concluded, 
we think that the average nett annual cost should not be more than Es. 
one lakh, though the budget provision for expenditure would of course 
far exceed this figure. We anticipate that the products manufactured 
would usually more than cover the running expenses, exclusive of the 
special staff and establishment which the experimental nature^of the 
work would involve. . 

Provincial Departments of Industries, 

/ ' , ^ „ ... 357. The expenditui:e of provincial depart- 
^ Hea s o! expen g ure. ^ ^lents would fall mainly under the following 

heads'— 

(1) Adnainistration and control. 



(2) Kducation. i 
(»i) JixpcrimojitB and dcnionsirations. 

.(4) ProloHBioiial advice and aBBistance to local induBtricB. 
(5) GranlB of Ioann, and Bupervision and inBpcciion of rural in- 

duatrics. 
(G) Tlic inspection of factories and steam boilers. 
(7) Collection o£ intelligence. 
(8) PurclniHO of stores. 

IJiidta* most of these heads, the previotrs experience available as a guide 
in framing oiir eBUmat<\s in somewhat scanty. We may, however; now 
proceed to examim*. such as there is, and to draw therefrom such conclu¬ 
sions as seenn pra-ctical. 

308, The administration oC provincial Departiuents of Industries 
should be in the hands of ollicers of the Imperial 
Industrial Service, and in each province there 
should ho a Director of Industries, assisted in 

the larger provinccB by a Deputy Director, The sc^rvices of industrial 
enginef^fH will also be required, who would convenhmtly be employed 
in territorial cliargc^s. Jn theses (jliaiges they would carry out many 
of the duties wiiicdi we have assigiuHl to J)(q)uty Directors generally, 
b(‘HkIeH advising and assisting owmu’s of industrial plant, and administer¬ 
ing the distribution of loans. Jn addition, siah may be required, as 
we have already indicnited, for ihe purcha-sci and inspec-tion of stores. 
Jn Iknigal and Bombay (here should also be two special (Jonimercial 
ln(i(dlig(‘.nc(‘, Oirnunn of i\u) rank of Dt^puiy Dirtsd-ors. ('luunists who 
would b(* meml)c*rB of tlH‘. Indian Clunnical Mtnwic.e would also bo nspiired 
bu* one or two provinecH which will not have technological institutes^ 
at the outset. Tlie salarit'S which these ollieerH should draw in each pro- 
vin(?e would usually Im those which tlu^y would receive as members of 
the services to wliieJi they btdong, and tins probable average hgures are 
exliibited in Htateuumt I at tlu^ end of the cluipier, from which it will be 
seen that tlu^ total annual cemb atnoimiH to JIh. 13,(1(1,200. We have 
also prOpoBcal that tins si-alf employed for the administration of the 
l<ll(‘.ctricity, h’aci^u’ies, and Boilers Acts should be transferred to the 
Departments of JndiistricH, and only in the (uiso of the Klcctric Inspectors, 
for taniHons given in Cliapier XV, do we propose any additional expendi¬ 
ture. Bor tlu‘S(5 lai.iiT, we consider tliat a pay of Its. 1,000 or Ks. 1,200 
would be suiruucmt in tin*, provinc’cs wherc^ (dccirical insiallations are 
fewer in number. For the Bleed,ric* Inspeeiors of Ikaigai and Biluir and 
Orissa, we propose salaries of its. i,f)00 in vit‘.w of tlie growing devedop- 
meniH in the coal ilelds; while the special importance which electricity 
ia-asHumiug in ^Bombay will, we consider, neceBsitate a salary of Ks. 2,000 
to HCHuire an oflu^cr of first-rate abilities. The cost of the necessary std)or- 
dinate (‘sl-ablishinent has been calculated for one or two provinces, and 
a}q)roxirnateB to two-thirds of tlic pay of the officers employed. This 
basis has been adopted iliroughoui, but we have thought it advisahlo 
to ^distinguish heiween Urn technical Hiibordinato establishment, which 
would include the stall of the headquarters’ laboratories and workshops. 



and tlie clerical and administrative staff. Tke superior staff of tlie 
larger provinces would, as we liave said, include industrial engineers 
wLlo would be assigned territorial charges ; but, ultimately, as the 
subordinate territorial agency of circle officers becomes more efficient, 
we anticipate that some degree of specialisation will be found desirable ; 
and it may, for instance, prove convenient, while retaining at headquar¬ 
ters a single officer as Deputy Director who would assist the Director 
and would deal particularly with economic and business questions and 
commercial intelligence, to hand over the work in connection with 
organised industries to a second officer who would be pre-eminently a 
mechanical engineer ; and to entrust the administration of loans to a 
third officer with engineering knowledge, who would have acquired 
special experience in dealing with rural and cottage industries. 

Technical and industrial 359. The statistical returns furnished to 
education Rs. 1,42,00,000 the Educational Commissioner show that in 

6MO%0^***fTcurr^ig (of 1910-17 the total expenditure in India on tech- 
whicli Rs. 35,00,000 will nical and industrial education was Es. 27,17,913, 
be new), vide paragraph j^^^de up as follows 

375- 

Table B. 

.. 
* 

Expenditure. 
Number of 
students. 

Cost per 
student. 

Rs. Rs. 
Engineering Colleges 8,26,731 1,319 . 626 
Schools of Art ...... 2,81,391 1,695 106 
Engineering and Surveying Schools 3,02,094 874 346 
Toohnidal and Industrial Schools. . ’ . 13,07,097 10,037 130 

Total 
1 

27.17,913 

* Note.—To simplify the figures, the small expenditure on female education, almost 
onliiroly in industrial schools, is omitted from consideration throughout. 

. • 

The average cost per student in Table B requires a more detailed 
analysis before any deductions can be drawn therefrom. This we now 
proceed to furnish in Table C, which gives details regarding the four 
engineering colleges under Government management. 

Table C. 

Cost. 
.Number of Cost per 

students. student. 

Madras. 
[ Rs. 

1,45,296 611 
Rs. 
284 

Poona ....... 1,12,792 220 612 
Bibpnr . . 2,33,795 284 628 
Roorkee. 3,34,848 304 1,101 

Total 8,26,731 I 
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From Tal)b C it will bo booh that iFe coBt per Btudoiit varies from 
Its. 284 at Madras to Its. FlOi at Koorkcc. Tlio explanation for tide 
gr(;at (lilTcroneo in that in Madras the students are non-resident and most 
o[ them are studying for subordinate grades, whilst at Itoorkoothe stu- 
dcmts ar<5 resident and a nuieli larger percentage of them have in view 
the liiglier branehes of tlio siirvices. 

kSo tar as is practi(*4d)lc‘., we have examined the budgets of the technical 
or tedmologiced iristitutious whicJi already exist, few of wliieb, however, 
provide as liigli a class oC traiuiug as w<^. contemplate sliould be given 
in the future. As a typical examples, we might (‘/ite the Agricultural 
(iollege at (bimbatore, the l)udg(‘.t allotuumts for which, in 1918-19, 
arnoimt to Rs. 1,27,55:1. 14iis c.olI(‘ge providi'S for the training of from 
100 to 120 resident Ht.iuhmts. Resides tiuichiiig work, the stall also 
carriers on a considcral)h^ amount of rosearch, and manages an experi- 
immt-al and disuonstration farm which yields produce worth Its. 25,000 
pm* aunum. nett cost per student is, therefore, under Bs. 1,000 per 
annum. An examination which we have made of the cost of an engineer¬ 
ing and tiH^lmolcigicud iuHiitute on the lines whicli we propose has led to 
soiuewhat similar rt^ulis. In our estimates for teclmical and teclino- 
logknd irairung wc have assunuHl that the average coat of training would 
l)t^ about Ha. 1,090 per student pt*.r aimum. This, we think, is an inclu¬ 
sive Ogure. 

liavt^ drawn aiOmtiou to tlie urgtmt nec.cssity for the training of 
ineclurih'al (rngimsu’s ; an<l we are iiuh^iUul to tin*. Fast Indian Railway 
Rempany fur a di'taih'd i‘:itiiua.t4‘(h'h* Appendix N) for a school of engintau’- 
ing at Jamalpur, on tin*. liiu‘.B we have proposed, dhie eHtablisliment of 
this Hcliool vvoulil involves a capital outlay of Rs. 2,75,000 and recurring 
charges of Rs. 1,50,000, and is inteudiHl to provide accommodaiiou for 
IfSO students. This estimate of capital exptnidilure allows for existing 
liostiil luaMmnntHlalion for 90 apprentiees, c’-osting Its. 90,000; and this 
amount should be added to arrive at the total vmt of establishing a school 
on the lines w^irktal out by the ongiiieerhig authorities of the Mast Indian 
Railway. Tlie (nmditions at Jamalpur are somewhat exceptional, 
as the proportion of Furopean apprentices is unusiially largo. Wo 
liave pr(\partHl an estimate for an crngitHun’ing school associated with 
a large (mglmnn’ing f'.stablislmumt, in whi(‘h all the apprentices would 
he Indians, and we find that the (capital outlay recpiired on a basis of 200 
apprenticu^H wc»rks out at about Rs. 2,090 p(*r IumuI, and the average cost 
{>er annum at Rs. 570 \h\v head. (Jousidering tliat more than half the 
training of the apprentha^m is given in thc^ workshops, tlu^ cost is very 
high; but this is due to the fact that we eotisider it necessary at the 
prescnit time to oiler special inducements to attract a sullicient number 
of educatetl Indians as apprentices. These inducements take the form 
of free board and lodging in addition to tlio wages which they will earn ; 
but we anticipate that, as tlio prospects which will be open to this class 
of student become better appreciated, the necessity for free board and 
lodging will gradually disappear; and that in the meantime public 
bodies and individuals will oiler scholarships to provide for students in 



of the number estimated. The artisati apprentices would also 
receive elementary technical instruction in the engineering school which 
we propose, but we do not consider that this will involve extra expendi¬ 
ture on buildings, equipment, or stafi. 

360. In regard to the capital cost of new colleges ahd institutes, we 
have not been able to obtain figures on which a reliable estimate can be 
based. The College of Engineering in Madras is in course of transfer 
to a new building; the sanctioned estimates amount to Es. 17,75,000, 
and, allowing for the value of the plant and apparatus transferred from 
the existing college, we may assume that the capital value of the new 
college will be Rs. 20,00,000. It will provide accommodation for 600 
residential students. The majority of these, however, belong to the 
upper subordinate and subordinate classes, and it is fair to assume 
that the accommodation provided for the staff and the equipment of the 
laboratories and workshops would have to be on a somewhat larger scale 
if all the students belonged to the advanced classes. Students of tech¬ 
nology would, however, be of various grades, and, while the capital 
outlay for the highest grade would certainly be not less than Es. 6,000 per 
head, the average for all classes would probably not exceed Rs. 4,000. 

We have been furnished by the Dicector of the Indian Institute of 
Science with a very detailed analysis of the capital expenditure incurred 
on that institution. The total amounts to Es. 23,50,000. At the very 
outside it is capable of providing accommodation for 100 research or 
advanced students. The expenditure in this case has been" on a lavish 
scale and, making allowance for this, the capital outlay per research 
student need not have exceeded Es. 20,000. Beside the educational 
returns on this expenditure in the shape of trained research workers, the 
commercial value of the research results must also be considered, for it 
exceeds the total capital outlay on this institute. 

361. It now becomes necessary to frame some estimate of the number 
of students for whom higher education in engineering and technology 
should be provided. The Department of Statistics has furnished us with 
a returu of the number of large industrial establishments in India, and 
of the number of persons employed in them. The nuu^er of establish¬ 
ments is 4,053 and of persons employed 1,135,147. The figures relate 
to the year 1915 and do not include any returns from the mines. We 
have not been able to make use of these figures, and we present them 
merely to afford some indication of the scale of manufacturing operations 
at the outbreak of war. But, with these figures before us, we think 
it will not be deemed excessive to provide for an annual outturn of 400 
trained technologists and 400 mechanical engineers, capable ultimately 
either of becoming foremen, or of occupying positions superior to those of 
foremen. Taking the average length of the courses for technological 
students as three years, there would be 1,200 under training at any one 
time. The capital outlay involved would be about Rs. 50 lakhs, out of 
which, after assessing the valuation of existing facilities, Es. 40 lakhs 
may be taken as new expenditure, and the annual expenditure would bo 



lis. 12 lalihs, to which must bo added about Bs. 7 lakhs* for tho training 
of the (sivil ongiuooring studoirts. Tho course for mechanical engineers 
will usually not be less than five years, which involves a provision for 
2,(X)0 apprentices at a cost of Its. 40 lakhs initial charges and Es. 11,40,000 
recurring. 

Tho cost of improving tho existing system of mining education, as 
estimated by tho Maephorson Committoo, was as under:— 

iSchoid of Mitten.- Kh. 
. IniiM. .... 5,56,000 

RfHsurnni^ ......... 08,000 

Moating dunnen— 
JiuUal 1,51,000 

Hoourring.  71,000 

We accept these figures for the purposes of this estimate. 

:)(i2. We may now proceed to consider tho cost of training students of 
a lower grade. The returns of tho Educational Commissioner for 1010- 
17 throw some light on this ; but as the work has boon done hitherto in a 
very unsatisfaetory way, it is evident that a much larger expenditure 
will have to bo incurred in future than in tho past. 

TAitnii 1). 

1 

tUivtu’umcnlu ^ 
iaical Ruud 

ami 
MunicipahtioH. 

PrivaU^ 
aided. 

Erival-o 
uaaitUul. 

Holundfi of Art . . ! 5 ... 1 1 

KiigitHK^rlng and 
Holtooli. 

Hurvoying \ II ... 7 5 

Tooluiioal and 
Hohool^. 

Indnsirial * 18 41 85 17 

'Pabhi 1) furnishes details regarding tho mimbot of _sehoolB_ of art, of 
eugineeriiig and surveying schools, and of technical and industrial schools 
at pr(*Heut in the (jountry. Borne are mauagodJ)y (jovorumont, some by 
local funds and inunicipaliticw, and some by private agency, and tho 
last-named are divithsd into those which receive grants-in-aid at>d those 
which do not. Tho unaided sehools may be omitted from consideration, 
as t.he usual reason for their non-receijjt of Covernnumt aid is that they 
are not classified as eligible. The five Covernmont Sehools of Art train 
1,210 pupils at a cost of Es. 2,61,314, which works out almost exactly to 
Eh. 200 per head. Tho Government technical and industrial schools, 
which are really all industrial schools, are 38 in number and train 2,431 
students at an average cost of Es. 160 t)er head. Those under private 

* (hit of Hm. 8,26,7.11 Hhown iti Tablo Oaliout Es# 7 lakhs way bo taken m the oxf on- 
dittu‘0 oxoluiiivaiy on civil ongincoring. 



management aided by Government are 85 in number and train ovat 
4,000 students at an average total cost of Rs. 177 per bead. These are 
mainly mission schools. 

These average figures are not of much value as they relate to institu¬ 
tions of very different merit. In all these schools some part of the 
receipts is derived from the sale-proceeds of work done in the school by 
the pupils, and in the better-managed schools this is an important source 
of income. Taking this into account, we think that industrial schools 
can be run at an average cost per pupil of Rs. 200 per annum, and that 
they can be established with a capital outlay of Rs. 500 per student. 
Ordinarily, schools should not train more than 100 pupils at a time. 
The average attendance at present is very much less than this, but only 
a few of these institutions are under competent, superintendents with a 
trained staff of teachers. Our estimates provide for the ultimate estab¬ 
lishment of 150 such schools, affording accommodation for 15,000 pupils 
and involving a capital outlay of Rs. 75,00,000. and annual recurring 
charges of Rs. 30,00,000. The whole of this expenditure should not fall 
upon provincial revenues, although it figures in Statement II as a pro¬ 
vincial charge. As these are institutions which would be entirely 
devoted to the improvement of cottage industries, and would be almost 
entirely of local interest, the bulk of them, therefore, should be controlled 
and supported by local bodies or by private agencies, and be assisted by 
Government only through grants-in-aid. For purposes of administra¬ 
tion the schools would be grouped territorially under the Deputy Directors, 
who would doubtless avail themselves of the services of the expert head 
masters of the higher-grade Government schools in matters connected 
with the detailed working of the smaller schools.- 

363. It would also, however, be necessary to appoint thoroughly 
qualified visiting experts for industrial schools, and these have been 
included in the cadre of the imperial department. The maj ority of indus¬ 
trial schools can be grouped as metal-working, textile, and wood-work¬ 
ing schools, a division which would require three experts for each province 
as inspectors; but it is fairly certain that no one province would be 
able to find full-time employment for so many men. The inspection 
of these schools, and the control of those which are either directly under 
Government or under local bodies, should, we think, be provided as 
follows. The Government schools should, as we have already proposed 
in paragraph 143, be under the charge of-one or more skilled industrial 
teachers, who would be primarily responsible for their efficiency. The 
advantages of sharing in this arrangement would be also open to industrial 
schools under local bodies. This would save expense in the first instance, 
and admit of some reduction on the estimate we have framed. Later, 
as funds were available and skilled teaching staff was trained, each 
school might be self-contained. The ultimate responsibility for these 
schools would naturally lie with the Director of Industries, who would 
regularly inspect them with the help of his superior staff. We have, 
however, pointed out the divergencies of method, and the general in¬ 
efficiency of these schools, and have drawn attention to the necessity of 



securing a bettor appreciation of the most promising motliods of worldng. 
We arcs thcu'c^ore, of opinion that the iiispoction work should be done 
by irnp'.’rial ollieers who sliouldj in all cases, however, report to the Local 
(Jovernment responsible for the schools inspected. It is highly import¬ 
ant, in the matter of inspec^tion, that the charges of the oilicers rcBponsiblo 
for tins work should bo allotted by subjects, rather than on a merely 
territorial basis. They should be able to advise in regard to the in¬ 
structional coursesj the manufacturing |)rocuiBS(‘.H, and the commorcia\ 
disposal of the goods rnanufacturctL (Joti.age industries are of enormous 
importance in India, and, if thc^y are not only to hold their own, but to 
make real progress, tlic^y must be assistcul by the best exports obtainable. 
We doubt whedduu* an olhccu' can cdlcHdavely inspect more than 25 schools 
scattcircul through. India,, and, on the assumption that ultimately there 
will be 150 indusiadal scdiools, abemt six visiting exports would be ro- 
(juired para. 552). 

5(M. In the aggre^gate a grcait deal of money has boon spent in the 
past upon experiments and demonstrations; 

*^stratlons\r.^6 sofooo!”" information is available regard- 
' * ' ' " ing the conditions under which those wore 

cau'ried on, atid this expenditure consequently adords no useful basis 
for future eBtimat(,m. In the Menuu’andum on the Department of Indus¬ 
tries in the Madras Ihesideru'.y, Appemdix if, we find tluit the experimental 
mauufac‘,ture of aluminium ware was (‘.arrit^l on for six years and resulted 
in a ned t prollt of Hs. 50,000; while chrome-Icmtlier experiments extended 
ovor seven years and cost in all lis, 55,000, Himilarly, in regard to 
wc^avlng, IIh. H»5,000 wa,H the lutti csxpenditure in 15 years. Those hguros 
slunv that* a great dcuil of work c;an be tloae for comparatively little money ; 
but, on the other hand, pumping and boring operations in 11 years 
have cost Rs. 0,80,000, and the budge^t eslimatos for 1917-18 provide 
for an expenditure of lis. 1,48,000. Against this charge, a sum of 
Rs. 55,000 in receipts from fees is estimated. We find in the budgbt of 
the Miulras Department of Industries for 1917-18 a provision of 
Rs. 1,18,000 is made for industrial experiments, and that, in the Agri¬ 
cultural Dcqjartmcmt’s budget, tlie sugarcane brooding station at Ooiin- 
baiortj is c^stimated to cjost Rs. 42,000 a year. Mxcluding such expori- 
memts and (hnnonstrations as may properly fall within the purview of 
the imperial departmemt, we have come to the conclusion that under 
tliis head the following provisions should bo made for the provincial 
departments^ 

Rh. 
Miwbm 
Bomlmy 
Rt'ngfU . 
IJnikid .Rrovincoii 
Burma 
Punjab 
CJmtral 
Bihar and Orisia 

1,00,000 oaoh. 

^fi0,000 tnich. 

AttNafU .... 
Norih-Wnit Ifruntiur Province .) 2.1,000 each. 

2m 



These sums do not include the salaries of the officers who would control 
such work, which would he borne on the provincial establishments. 

365. The work of giving advice and assistance to local industries 
will form part of the duties of the Director of 

Professional advice^ and Industries and his staff and should involve no 
assis ance expenditure beyond that provided under the 

head of ‘‘ Administration and control in fact, 
under this head, there should be a gradually increasing income, as only 
in backward tracts should such work be undertaken without fees. We 
have seen that such fees are already levied in the Madras Presidency, 
and we gather that they have not proved deterrent to industrial progress, 
while they prevent much waste of time in dealing with futile applications. 
The Madras rules, as sanctioned in Government Order No. 856, dated 
August 10th, 1916, will illustrate the lines on which it has been found 
possible to work such a system. 

366. In Chapter XX we recommend the grant of advances and 

Grant of loans and the loans on the lines that have been 
supervision and inspection experimentally followed in Madras and Mysore, 

of rural mdustries, and we estimate that, when the provincial 
- Departments of Industries are fully equipped, 

advances to the extent of about a crore of rupees a year might be taken 
with good results. The whole of this money would be spent on the 
equipment of cottage industries and the establishment of comparatively 
small factories, or of power plant mainly engaged either in lifting water 
for irrigation or in the preparation of local raw produce, largely agricul¬ 
tural. The administration of these loans would necessitate the examina¬ 
tion of the security tendered by the applicants, and the consideration 
of their capacity to carry on the work that they propose to take up. In 
almost every case it would also involve a very careful scrutiny of the 
conditions affecting the success of the enterprise. Where loans are 
graifted, it will almost inevitably follow that plans and estimates "will 
have to be prepared, the machinery purchased and erected, the staff to 
work it trained and, finally, the plant handed over in good working order. 
To perform these duties we have proposed, under the head Adminis¬ 
tration and control,’’ the appointment of Deputy Directors with expe¬ 
rience in mechanical engineering, and they should be assisted by a suffi¬ 
cient subordinate engineering Establishment, most of which would be 
organised in territorial charges. We think that at first the enquiries 
into titles and encumbrances of landed property might be conducted 
by the local revenue staff ; later on, if the work increases largely, special 
arrangements may prove necessary. Eor a major province making 
advances which would average about 10 lakhs of rupees a year, and be 
recoverable within a period of six years, the maximum outstandings 
would amount to 60 lakhs of rupees which, at 6| per cent, interest, would 
yield a revenue of Rs. 3,75,000. As the rate for takavi loans was fixed 
when the conditions under which the Government of India could borrow 
money were very different from those now existing, it would be necessary 
to consider whether the interest chargeable should not be raised to a 
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ligura wliidi would rondor this important branch of the work more or 
h‘.HH H(^.lf-Bupporting. In Bonio at least of the major ])rovincoB wo anti- 
cipai.o lihat employment may bo fotmd within tivo years for about 15 
cir(‘I(^ oIHcotb in oacljj who with their establishmontB would cost on an 
av(n’a.gc^ Rb. 1,000 a month each. Uonghly, it may bo assumed that at 
h^ast omvtlurd ol their work would be connected with the disbursing of 
loans and tlio carrying out of lurcnpurcdiaHe agreements; and, on this 
aBBumption, and taking the (jost of HU[)orviHion and establishment into 
account, there would b(^ charg(^ab](^ against iiie loans acciount in such a 
province, as the cost of administration, about Hs. 80,000 a year. If, 
for example, money can bo borrowed at bA ptu* cent, uiterest, the charges 
wu)nld amount to Us. 5,*h),00(), and i<he (U)Ht of administration to Its. 
80,000, bulking a total of Rh. 1,10,000, which would bo covered by a 
raie‘^ of int.m'cst on tlu‘. loans of 7 ])er cent. It would not press unduly 
on borrower’s if 7A per cent, wer’o eliargerl to allow a margin for contin- 
gemerieiH. This should tiot prove at all a heavy burden, as experience has 
shown tluih the^ (ujonomio resultB of such IcHins, when properly expended, 
are‘. very striking, and ne)t a fewiiisi<anc(^s have occurred in which the whole 
capitfal outlay has beum reH50U|)(d witliin one or two ycrirs. It shoulel be 
tlw policy of the De^partmemts of rndustriem to make the work cd supeu’- 
visiem and inspec’-tion as far as pemsible se^lf suptanting. EiTorts should 
be^ alse^ made^ to en(‘.ourage^ the (xsiablislimemt of rural enginewing faC“ 
i.orie^s capable ofiakitig ovew the weu’k wliich, in the first inBtane‘.e, would 
havt^ to be. doncs under* the^ superwision of eire.lo odieer'S ; the faeiUti(3S 
wliicli we liave‘. proposerl for training mec*hanieal engineers would hedp to 
render* this poHsibhx 

H57. Erenu the Budg(*t EstimutevH <d 11)17-IH the following tabular 
statement has berm pn^parerl showing the expen- 
diture on the inspection of factorie^s and steam 
Imilers. 

t^aejfcorkis. Ikulorn. 

. . , 
liH. 

(H),<)()() 
Hb. 
02,000 

Utnigal . (i2.()()() ... 

Mac i ran . - • . ;i2,2eH) i 32,100 

Bunna . - . 
1 

i7.:ieo 
1 

... 

tiulU'd Bn>vlaae« . . 1(1,700 j 25,200 

Tht^ Puajah 13,(100 14,000 

CXmiml Brovinoe^n . ... ^ 25,000 

Bihar aed Orinna . 700 { 
1 

... 

AHHarn 

Total 

... i 

2,11,000 1 I,SO,BOO 



We have no additions or alterations to suggest under these heads. 

368. The collection of commercial and industrial intelligence would 
be effected by the various members of the 

Colleeflon ol commercial departmental, staff in the course of their ordi- 
and indus^r^al^^^n^el igence, work. The territorial organisation of the 

staff would no doubt render this easier. A 
compiling and recording agency would be required, which is included 
in our estimate of the Director’s office charges. In the case of Bombay 
and Calcutta, we have recommended the appoi^itment of special pro¬ 
vincial officers for commercial and industrial intelligence ; their salaries, 
in consideration of the work which the commercial importance of these 
cities would entail, should be Ks. 1,500 a month. • 

369. The share of the cost shown in the present estimate under the 
head, Stores (Imperial), which would ultimately 

Purchase o s ores. made over to provincial departments, would 

depend on the decision reached as a result of the special enquiry’‘which 
wc have already suggested. 

Capital Expenditure. 

(a) Recommended Schemes, 

Under the head of capital expenditure it is possible to furnish only a 
rough estimate based upon the figures which we have obtained regarding 
the cost of buildings and equipment of existing institutions, and upon 
the immediate needs of the provinces, so far as we can estimate these. 

370, We have already stated that we think provision should be made 
for training 15,000 pupils, and that the average 

IndurfrM schools, industrial schools and their equip¬ 
ment will be Rs. 500 per pupil. This involves 

a total expenditure of Rs. 75 lakhs, from which must be deducted the 
value of such existing institutions as may prove suitable. From Table 
D it will be seen that there are at the present time 181 schools owned as 
follows :— 

Owner. ^ No. No. of pupils. 

Government. 38 2,431 

Local Funds and Municipalities. 41 2,998 

Private bodies receiving grants-in-aid .... 85 4,092 

Private bodies not receiving grants-in-aid 17 616 

Total 181 
! 

10,037 

Some of these may disappear, others may be greatly modified, and 
new schools may be started. It would not be safe to reckon that more 
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tlian Rh. 20 laklis can l)o taken as the value of buildinga that would bo of 
UHo under our propos'd Hohenui; and tlio nett cost would be, therefore, 
Rh. 55 lakliH. 

571. Ttie following tabular atateinent whowa the amounth whic.h wo 

Tachnologlcal iniiltutes, Hl>"'ild _ be provided for each province 
R«. 47,00»000. ioc?hii<)l(>f,ncal 

lla. Lakhfl, 

H 
in 

(1 
10 

B 
6 

At; prc‘Hcuii, boyoiul ilm Bcliool of (vnginooring at Tnaoin, no provision 
has hmn inadc^ for (.(‘.clinical cflncat.ion in Burma. A texslinolof^al 
iimtiinic is lUMulcd in or n(‘ar Biuigoon wliic.li slunild at; ilu'. out sot provider 
accommodation for about; 100 HimbrntB. Tim capit^al outlay per lumd 
would bo couHidcu’ably above tb(\ aveuage ratxB shown in paragraph 300, 
in view of tlu^ bigb cost, of maifuials in Burma and of tlm facd; tbat ilu^ 
instii-uif^ would Im at first on a limited scale. Wo liavc^^ tliendoim, pro¬ 
posed a t.ot.al (‘.xpcuidiiuim of Ils. (‘ight lakhs, 

Tocdinologicid inHt,iiait.c‘H wouhl Ik^ rcspiirod for Bihar and Orissa and 
for t.lu^ Unitcal Provinces, whitdi might boat Baukiporo and (Wnporo, 
rosptadivoly ; for each of ihcs<\ an init-ial outlay of Bs. six lalclm should bo 
Hufliciont. Tlio former province would also rc(|uir(^ a scbool of mines 
at Dhanliaid and improveal accommodation for evening classes on the 
coal fndds costing in all lls. 7,07,000, or (say) sovcm laklis of rupees. 

Bmigal lias at pre^sont otdy tbo Bibpur College of Engineering; 
cliemical icudinology is inadc‘((uattdy provided for, and about Es. four 
lakhs cotdd usidully lie spcuifc on developments for tbia purpose. A 
t4udini(*al irmfdlut.e might lie re(|iured at Dacca on a similar scale tio those 
W(‘. havt^ proposisl for Bankipore and Cawnpore. This would make the 
total expenditure on (uipit.al account in Bengal Rs, tem lakhs. 

TIu^ Colh^ge of EngliUHuing, Madras, at a cost of lls, five lakhs, can 
Im expanded into a tecdmological inHt.itut.<*, to which the L(‘,ath(w Tradi^ 
School slunild be attached. 

Tn the Bombay PreBideney there is already the Victoria Jubilee 
Teclinical Tnstii.ui.e and the Boona College of Engineering ; tlmse can be 
usefully developed, the former with special reference to chemical, and 
the latter to el(H5tri(‘.al, technology, at an estimated cost of lls. 2h lakhs 
each. 

Burma . 

Bihar and Orinsa 

Unittul Ih'ovincuss 
Btmgal . 
Madrai . 

Botubay . 

Total for fiidfa 

m 
Rn. 47,00,000 



372* In ecmnociion with milway wtnIcHluijiii ur tnifpiiwrini* 
cvlabliMhiuaatii, wa jir<»jiu*H« tin* t'atfihlwliiiw^nt 

’’willelr^Rs.IKMloS' <’[ *'*» "f with 
ahuiifi 2<K) itpjiri'Uf I !ic‘hi^ HciitHiIii wtiulu 

\n\ lottatiul akti||i4itle tnxhiiing workulHiiin, wliirli wuuh} ri\ntdt in 
tli(^ follnwing cU.Htrilnt!icni :----niin iwh in Minlnw, Unifml Fn>vini*i'ii, 
Funjiil), Bihar and Ch'WHH, Burma, and Anaitiin aiut fwn uimli In fkm»ud 
uml Bniubay* Wu aHtiintdu thiif lumh HrluHi! \ul! tai.nt- ahmit- 1!h, fnur 
lakhn, nuuln up lui fuHuwa : 

Haiiteli far 2(H) ft|i|irraitlr0i » 

f(oliw) buiklinga , 

Mtaialii, furiiitunv inai I’cuiipairat 

IfcmiHMi for iitiil! . 

iMHI.nilli 

l.CHMHM) 

Nn pruviHion Iihh huou ittado fur I ho ami of ilia ail o, na land ran UHually 
hr provided frrn of noHt, 

For ttni Hc.lioolH Iht^ (mpiful cimrgo will ho Uh. 40 lukh«. 

IMX W« gfit.hor(‘<i fnmi th« osjtorioruto iuujtiiml in Miulmw tlmt a 
toohuMtally ([uuliliotl Dim’ttir ttf Induntrioa 

Worittlwiit and l^rator^ wtnihl lind it, oxtroinoly (utnvtsnionf, fur Iho 
OWitSi Hi* purpoara of t<‘Hi and rxpt'rnmmtj, and for iftn 

axpoiliiifiua iranHac^fitm of ourrrut wdrk% ia 
havo a Binidl niHdiaiiicad workshop and lalioralory for IhHIi rlirnnral 
and phyniral Broviaion for tlir upk«»rp of Ihia haa hmumadn 
under tfn^ heading of oHfahliHhniont, and the cami (d niaierialH and 
rxprrinirniH would ho met from tlio priivkdon for oxporiiniuitH and 
domonatratituw. Hn^so workaliopn and lahoridoriofi may tin oafJinaiiHl 
to (5o»t ovoniuidly from Hu, to Em l,()0,IHHI hut would only ||riid- 
ually Im latili up an work dovolopf*M lunl iiuluHtriid progroas in tiiiidm 
A total provwion of Ha. cdglit Itdclw, whicdi wcndtl ho aproiid oviir iihout 
five yoarn, m dootnad Huflioiont for ifik ittinn 

(h) Posnlde Scheme^?. 

H$« 06 00,000* r<*mainiug proponalrt involving oapi- 
taf oxpcmdiiurti are 

(1) The. Mottdiurgiral ,R(‘Uc*andi hwtif.ufi! at Hakcdii. 

(2) The Central Clnuninil EoHeareli IiiMlifute. 

(3) The Imperial Kngineering Collc'|,nn 



In regard to the first two of these, however, we have only suggested 
their examination by expert committees; while we do not contem"*^ 
plate the early establishment of either the second or the third. It is, 
therefore, perhaps needless at this stage to do more than indicate rougbly 
our own opinion of the scale on which we think they should be under¬ 
taken. ^ In putting forward the figures given below we have carefully 
scrutinised the expenditure incurred in recent years on the highest- 
grade teaching and research institutes which have been started. 

The Central Chemical Eesearch Institute should be on a slightly, 
larger scale than the Indian Institute of Science at Bangalore, and 
may, therefore, be estimated to cost Es. 20 lakhs. The Imperial 
Engineering College should, we think, provide ultimately for about 
500 students which, at the rate we have already given, viz,, Es. 6,000 
per head, would cost Es. 30 lakhs. The Metallurgical Institute at 
Sakchi would probably provide a four years’ course for 60 metallurgical 
students. Owing to the expensive character of the equipment required 
for metallurgical experiments, and the relatively small number of 
students to be provided for compared with the other technological 
institutes we have proposed, the capital cost may be taken at Es. 8,000 
per head, or Es. 16 lakhs in all. 

Summary of Estimates. 

375. Statements II and III, appended to this Chapter, show in a 
tabular form the annual charges on accjount of the imperial and the 
provincial Departments of Industries, which amount to Es. 24,63,900 
and Es. 98,98,500, respectively, or Es. 1,23,62,400 in all. Only new 
expenditure has been included in the figures for the imperial depart¬ 
ment ; but, in the case of the provincial estimates, it is necessary to- 
set ofi against the proposed expenditure the existing charges, which 
cannot be exactly determined, but are approximately Es. 38,00,000, 
including Es. 27,00,000, shown in Table B. as the existing cost of indus¬ 
trial and technical education, Es. four lakhs for Factories aird Boiler 
Inspection (para. 367), and Es. seven lakhs on Industrial Departments. 
A further deduction should be made on account of local contributions, 
to which reference is made in para. 362, but it is impossible to estimate 
the precise share w'hich local bodies may be willing to take in the pro¬ 
vision of industrial education. Omitting this latter, the total additional 
recurring charges, therefore, would be in the neighbourhood of Es. 86 
lakhs. 

In Statement IV the estimated capital expenditure under various 
heads is shown. - It amounts to Es. 150 lakhs, with a further possible 
expenditure of Es. 66 lakhs. We consider that aa annual grant of 
Rs. 30 lakhs for about seven years will meet the demands which are 
likely to be made, if the schemes which we have recommended „ are 
carried out. 
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STATEMENT III. 

Summary of Imperial and Provincial Eecurring- Expenditure. 

hupenal Expenditure. 

Department of Industries 
Commercial Intelligence . 
Indian Trade Commi*=isioncr 
Stores 
Visiting Experts for Industrial Education . 
Hydrographic Survey .... 
Central Chemical Laboratory . 
Research and Demonstration Factories 

Rs. 
6,47,400 

36,000 
25,500 

8.56,000 
99,200 

3,00,000 
5,00.000 
1,00,000 

Less savings on Salt . 
24,64,100 

200 

Total 24,63,900 ' 24,63,900 

Provincial Expenditure. 

Bombay ...... 
Bengal . . . . •. 
United Provinces ..... 
Madras . . 
Bihar and Orissa ..... 
Burma ....... 
Punjab ....... 
Central Provinces ..... 
Assam ....... 
North-West Frontier Province . 

Rs.* 
16,91,000 
16,04,000 
15.97.300 
13.79.300 
10,27,700 
8,22,500 
7.31.600 
5.86.600 
3,37,000 
1,22,000 * 

Total, 98,98,500 98,98,500 

Grand Total . 1,23,62,400 

STATEMENT IV. 

Estimate of Capital Expenditure. 

{a) Recommended Schemes. 
Rs. 

Industrial Schools . . . . . . 65,00,000 
Technological Institutes.47,00,000 
Maohanical Engineering Schools ..... 40,00,000 
Workshops and Laboratories attached to Director’s 

Offices ......... 8,00,000 

1.50,00,000' 

(6) Possible Schemes. 

Matallurgical Institute .... 
Imperial Engineering College 
Central Chemical Institute .... 

Rs. 
16,00,000 
30,00.000 
20,00,000 



CHAPTER XXIV. 

Siimmary ol Recommendations. 

Chapter I. Rural India, past and present. Chapter II.~Some Indus¬ 
trial Centres and Districts. 

(1) 'I'hc linil. t,\v() cliiiiitt'-ra nro ialniilucdm'y and dmiriptive, the 
t uHt* of llnniui licinf! HiK'i'ially dealti wit li. 

Chapter HI.—Raw Materials for Industries. 

(2) Indian indti.sl rins nnint h(\ larg(dy huse.d on uffric.idtunil pixahniia 
..... ... .» ..., and llitt A«ricull.uml Kervicea nuiuiroHirong- 

Apiwndicw B and 0. , j urnhn'I.ake the ntiWHsary r<>.Hoaridi 

uork. .M.ft'ntion m Hjmc.iully'dirccl.ed to (,h« prohlemH proHOiitod by 
.■otfhn cultivation, by miy,ar cultivation and manufacture, and tln^ 
ncccHcil V for Hcicnl ilic. work on <dl hc.(h1.s ia brouyUt to not ice. 

(2) 'I'ln^ trade in bidcit and akina ami the tanniiif; iuduatry are_ id 
orcat importance. Tli<‘aolut.iou of t.hc cxiating 

r<i/c ApjwndU D. lien in Ht.imulatini^ l.lic production of 

leather and of li}>htiy-tanned hidca and akina. The poaaeaaiou _of an 
alHindtince and great' variety of natural tan-atulTa hmda apoeial impor- 

taticc to tliiH imlnatry in India. 

t Ohaittan IV XXII (O nuneral rcsourcca of India (tlToroppor- 
ApJ&i ■; F. ■ tunitica for important developmenta. 

(d) The forcat catat.ca of (Jovernmtsnt yickl inadtapiato rcturna, and 
Jin expert Horvice of forcat engincera ia rcipurcd to facilitate extraction, 
rroviaiou for the t raining of foreat cugincera ahould be made in India. 

(d) Hpcidal mcjwuri'a are rc((uircd t.o itring tindicra of the leas-knoMn 
apccie.H to the notice of coiummcra. government depota under the 
charge of ollieera aehmted for t.heir commercial aptitude ahould be oat.ab- 

Ualmd for thw purpoae. 
(7) The Hf.art and equipment of the Foreat Heaearch Inatit.ute at 

Dchra IHm are insulfieient, and ailditions to the ataff are necessary. 

(H) 'riie, Departmenla of Induritriea should co-oporato with the Barest 
Hcpartmeut. to create the neceaaary link hetwoon the research oluoera 

and poaaihle c.onaumera of apecial timhera. 
(h) I’lantationa ahould he eatabliahed to aocure a concentrated and. 

therefore cheap aupply of anil aide wood for special induatrioa and for 

fuel. 
m 



(10) Indian fisheries (especially deep-sea fisheries) have been neg¬ 
lected, except in the case of Madras, and their possibilities should be 
developed by properly equipped Fisheries Departments. Scientific 
ichthyologists should be added to the Zoological Survey. The creation 
of Fisheries Departments in Burma and Bombay, and a substantial 

, addition to the staff of the Bengal Fisheries Department are suggested. 

Chapter IV.—Industrial Deficiencies o! India. 

(11) The industrial deficiencies described show the national necessity 
of establishing certain key ” industries. Where secret or very highly 
specialised processes of manufacture are involved, Government should 
take steps to facilitate their introduction. 

Chapter V.—^Industries and Agriculture. 

(12) There are many ways in which the employment of power or 
hand-driven machinery can assist the agriculturist, particularly in 
respect of irrigation, sugar production and oil milling. 

(13) The demand for machinery for these processes would lead to 
the establishment of agricultural engineering works. 

Vide Recommendation (14) Close co-operation between the Depart- 
(132). ments of Industries and Agriculture is needed. 

(15) The Director of Industries in each province should have a 
workshop and laboratory equipped for the mechanicial testing of small 
prime-movers and of the machinery that they are intended to drive. 

(16) The possibility of irrigation in Sind by means of pumps should 
^ be considered in connection with the Indus barrage scheme, in order 

to estimate the commercial practicability of growing Egyptian cotton 
on a large scale. 

Chapter VI.—Power. 

(17) A special survey of the coal situation in India should be under 

ride also paragraph 26. introduc- 
ing economies in the methods of mining and 

consumption. Such a review, of the fuel situation in eastern India 
should include an examination of the measures in progress for rendering 
more accessible the undeveloped fields of Assam. 

(18) There are great advantages in using wood fuel after conversion 
into gas rather than directly, and, in particular, in employing charcoal 
for the production of gas after the removal of the by-products which 
are of value for industrial purposes. Any methods which are likely 
to cheapen the cost of fuel for gas plants should be the subject of de¬ 
tailed investigation and trial. 

(19) Possible sources of industrial alcohol should be investigated. 
A liberal policy should be followed by the excise authorities when com¬ 
mercial requirements conflict with excise regulations. 



(2{i) titiliHaiion of vvat-or power is of tlu) lui^liest; iinportiiuce in 
vit‘w the ne<u^HHit;V of oreating (‘hujtro-chanikml and i.hermo-cilectric 
iiiduHtrieH and of tHuinonuHiu^? tln^ iim^ of coal. An orgaiUBation Bliould 
lit iuicc Iw <o*catcd l»y (Jovcrntncni to carry out a ByHicinatic Bnrvay of 
fhc hydro-idcctri^-! poBHibiliU(‘H. Siandard con<litioim for liydro-idcctric 
litnoiHcg wfundd he prtwa’ihcd. 

(21) lauiHCH of wat(a‘ powc'r to private ])i‘rHoim nlundd provide for 
the rcHuroption or t raimfcr of ri^dda and for the ac-cpiiHitiou of the hydro¬ 
electric. plant (ui an cH|uit.ahh‘ ha.sia, nhould ii* Ih'C’oiuc^ nena^sary in the 
public*. intc*rc‘Bt, or nhould I lu^ initial indtiHlrial unchulakin^ In^ com- 
pedicd at any tinu‘ tc* ccuiHi*-nvorknu^. 

(22) FropoHaln for y(‘iu*ra(.iiiy \vatc*r powcu* front cainul falln and 
otluT irri|4at.iou works nlioidd be*. conHidtU'cd Ity a joint c.ortunit.tcc*. coin- 
poHcd of ollicuu'H of tin- Public: Works and Irrigaticui DcpartincuitH. 

Chapter VEt.- The ImdiaE in Induetries. Chapter VIH,—Governinent 
Induatrial Policy in recent years. 

(23) TIichc cliiiptorH ant wholly chtHcriptive, 

Chapter EK. -The Organisation of Scientific and Technical Senrices 
and the Provision for Eesearch Work in India and Abroad. 

(21) In fut.nn^dl Hchcutlahc: ofliccrH ahould het rcaaniitcal into imperial 
Hcrvic’c‘a^ bnt plaecul nndc'r Local (iovenirjtcmtH or dc^partancmiB of the 
(hivcummcmt of India for adminiatrativc^ control, Thcdr puredy Hcdentilicj 
work Hliould het auhjectt to tlu^ criticuHin and adviee of tlu^ hcaul of their 
ttc^rvira, traiwmitted thrcmgli their adniiniHtrative anpeudora. An irn* 
periitl Indian (duunicad Hervice in memt.urgently recjuircKi 

(2n) A Hpecial committee hIiouIcI Ite appointcal, inclnding a diatin* 
gtiinhcal cdicunint from altfoadj to forrtmlatc^ propcmals for thc^ permanent 
organisation luu! tcuaim cd Btu'viec* ctf the* alalT, and for thc^ locaticm and 
cupdpmtmt of reHc*arch lahetraioriels. 

(23) In the eaac' of otluu* Heicutf.ifu? Huhjead-H, Bucth anltotany, haetcudo- 
lugy, zoology anil cmiomology (whicdi last nhould be rcaatgiuHed an a 
dtHlijici iiilminiMtrnt ive unit), im(HU*ial B<‘rvicc‘.H Bliould aimila-rly bc^ 
cuyanhuMt ; and auilabit* c'onimittca'H nught be afipoinicMl to work out 
detaila. 

(27) C’cmdiihuiH are suggented t <t govcuai t In* redat ioim lad-wtam (Jovern- 
ment reaearcdi oflieers and privates iridimtrialiHt.H who ntay dc*Hir(!i to 
ettiplcty thenn onapcadfic ftrohlcurm. 

{2H) lleernitn for tJu^ mdcuitific Hervi(a*s ahcnild Ixt drawn as far an 
poHsibht frean the Indian lJuivc*rHitto and iuHtitntCH. At lirnt it. will 
l>e rua*.eaNary to imptud^ a munbeu* of HpeeialintH from Knglaiul, but tdic 
ultimate cd)jcad alicndd la: icj mau*the serviceH wit-h cdrie.erH traiucal in 
thin c:ouut.ry, 

%n 



(29) The most promising bases for the establishment, of specialised 
institutes of research will be at the chief centres of industries ; but 
expert opinion is necessary to fix the location of these institutes. This 
subject should be included in the scope of enquiry of the committees 
xecommended to work out the organisation of the scientific services. 

(30) There are serious drawbacks to research work connected with 
Indian problems being undertaken abroad, and there is no longer any 
justification for the expenditure of Indian revenues on the maintenance 
•of the Scientific and Technical Department of the Imperial Institute. 
In the rare cases which necessitate reference to British or foreign specia¬ 
lists, scientific officers in the Indian services should be empowered to 
communicate, through a recognised channel, with the Scientific and 
Technical Research Department recently established in England. 

Chapter X.—Industrial and Technical Education. 

(31) The existing system of State technical scholarships for study 
•abroad, though greatly improved by the revised Government rules 
recently issued, should not be utilised to enable students to acquire 
training in industries new to India. These scholarships should be 
granted only to men with some experience in existing industries, to 
enable them to acquire further specialised knowledge, and should not 
be awarded in respect of subjects for which adequate educational faci¬ 
lities are available in the country. 

(32) Suitable primary education for the artisan and labouring popu¬ 
lation is urgently necessary. When private' employers undertake the 
task of providing it, they should be assisted by Local Governments. 

(33) Industrial schools should be controlled by the Departments of 
" Industries. Their head masters must possess 

^ ^ lion practical skill in ' the industries taught and 
knowledge of their economic conditions. These 

schools are a means of suitable training for cottage, but not for orga¬ 
nised, industries. 

(34) Organised industries may be divided into two classes, mani¬ 
pulative, such as mechanical engineering, and non-manipulative or 
operative, such as the manufacture of chemicals. Training for mani¬ 
pulative industries should be given in the works themselves, to which 
theoretical classes should be attached. There are certain cases where the 
individual concerns are not large enough for this ; these can sometimes 
be conveniently dealt with by central teaching institutions serving a 
group of works ; but where such an arrangement is impossible, and in 
the case of the textile trade where the preliminary training can best 
be given in a school, instruction may be more conveniently provided 
in technical schools with workshops or instructional factories attached. 

(35) In the case of non-manipulative industries the necessary train¬ 
ing can usually be given in a teaching institution ; but practical experi¬ 
ence is needed if the student is to rise in his profession. In these 
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iiiilutittho inBiriiet-ion bIichiIcI bo mainly teclmologmab e^cj,^ in a 
bnim^ti <if itppliotl clianiifliry^ ^vitb somo training in cniginoe4:ingj and 
riin I;o fijvc^n in a ioiirljing iimtitniJcnu TIio nec.cusary practical oxpori- 

lira numf bc^ gained in the fnctnrj^, in which tlicnHtudaut/B Icclinnlogical 
f iiiiiiiriic \\ill fpinlify Jihn lit nncc fnr emplcyincnt. 

(,1C)) The tminiiig naiuinul for tnechanuml engineering, aa an example 
nf a manipulative imluHtiy, m diHcimHerl in detail. 

(37) At tlie (mgineie.ring nhepH pnte.ii<uil training nhonld be 
gjvcm t«) art inan appr<‘nti(u‘H en an (n'gatUBecl Hynl.cmn witli i<‘.aelung in 
iilmp he Him ; and the iippnmtie.eH nlioiild 1k‘ puJcl wage^.H, a part of wliiich 
iltey might rcaunve in iJn^ fomn of dtd’iH'reel pay on le.aving, 

(3H) hi t.h(‘ eane cd' fomnun a Hyntern of appreniiceHhip on conditions 
tdiaf. nhould attrue-t niiddle-eJauB Indian yoni-lm is HUggeatecl, with teach- 
in.‘» in aliop liourn of a more^ advanced type than in the caae of artkan 
iipprmiiiceH, and providing for boyn who would Btart at a Bonicwhat 
higher age. 

(31)) In tlie c‘4iw\ of miuthanicuil engiiuan'H alno, tint large engimawing 
filn^pa alioiild he twed an the prac.tical training groinulj but a greater 
proportion of the time Hhould he (h^votcul to thcau’cthad tcvudiing of a 

liiglier kind than in lunamiry for forcmuHi. Thone, stude.niH who desire 
it may, after completing llieir hIu^p traininpg take canirHeH in Bpecial 
auhjc'elH at an (‘UgiiUMoung eolltgyn 

(10) 'Phe <mgine(ning eolleggu nliould, an noon an in piuu’tieabkg make 
over Hie truinin*'; of Muhoniinalen to iowcr-gracle iuat-ituiionB, and ahotild 
add de.jiartmcnlH for te(dinoIogieid training, These collc^ges Hkoiild be 
inhninmtereil by rounciln, on whicdi (.he Univc*rHity, Hie DoparimentB of 
IndimtadcH, and emplojem should lie rtprc«ente<l, while tlie (knmcil 
ftlioulcl linve the privilege of electing a certain number of its mcimbers 
to repreHcnt it on tlu^. IJniverBity >Mcma<.e. The Universities wcmld 
diwdde wliidi of Hie college courses Hhould tpialify studentB to sit for a 
<legrem 

(dl) In addition to tfudexisting provincial institutions, two imperial 
collegiss Hcmn likely to lie needed ultimately, one for tlie higbest-grade 
leaediing of fuigineering and the otluu* for metallurgy and mineral iech- 
mdogv. 

(42) Hoveimucni* shoiihl encourage ilu' foundation in India of Bcien- 
iific and Icclinieal HcauciieH on the. liiu's of the London institutionB, 

(42) It is rcHummumded iliiii the tnigincering claHHCB in the Victoria 
Jubihu^ Teclmical IriHlitide, Bombay, Hhould be adapted to mcjct the 
reipiirsmients of Hut apprentices in ifie railway and other workshops in 
Bombay, and that the couthcs in teclmology Hhould be supplemented 
by two yisarn' practical work before the full cliploma ean be gaiiKMl, 

(44) Ah rcga.nls mining, Hie evtuiiug chiHHes on the t*oal fieldn Hhould 
be rt'faiiUHl and iinf»rov<‘d ; and i*he sehenu*. put forward for a Hcdiool of 
fniucH at Dliiuibaid is preferabk^ to the present arrangmmuitH at Bibpur 
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and should be adopted. Meanwhile, the existing course at Sibpur 
should improved. 

(45) The technical school at Sakchi for metallurgical training pro* 
posed by the Bihar and Orissa Government is approved, but without 
prejudice to the possibility of a higher-grade institution. 

(46) In respect of commercial education it is of the utmost importance 
to secure the co-operation of commercial men. Commercial colleges 
should be administered by Councils consisting largely of business men 
with representatives of the Universities ; these Councils should also* 
elect from among their members delegates to the University Senates. 
The Universities should retain the right to prescribe which courses of 
the colleges shall qualify a student to sit for a University degree. 

(47) All industrial and technical institutions of less than collegiate 
rank should be controlled by the Department of 

Vide a^so^ Recommendla- industries, though the advice and co-operation 

of the Department of Education is desirable. 

(48) To prevent inefficient or misdirected teaching, inspection and 
advice by officers of the imperial Department of Industries would for 
some time be of great assistance to provincial departments. 

Chapter XI.—Commercial and Indusbcial Intelligence. 

(49) Commercial and industrial statistics should not be commented 
on except by an agency which has expert knowledge of their signific¬ 
ance. The Director of Statistics should be a compiling officer only. 

(50) The Director of Commercial and Industrial Intelligence, whose 
headquarters should be in Calcutta, should be supplied with informa¬ 
tion by provincial Directors and by the special provincial intelligence- 
officers proposed' for Calcutta and Bombay. The help of commercial 
associations should be utilised so far as possible. 

(51) He should advise the Government of India regarding commer¬ 
cial questions, especially those relating to overseas trade. He should 
also answer enquiries from the public, but should refer those relating 
to technical matters to the appropriate expert department. 

(52) Crop forecasts should be prepared by the Agricultural Depart¬ 
ment, as soon as its staff is sufficiently strong to undertake the task. 

(53) More complete information regarding industrial employment 
and production is required. 

(54) The Indian Trade Commissioner in London should be assisted 
by temporarily seconded members of the Agricultural, Forest and Geo¬ 
logical Survey Departments. 

(55) Government should consider the desirability of establishing 
Indian trade agencies after the war in other countries, such as East 
Africa and Mesopotamia. 



(56) The Indian Trade Journal should be replaced by panodical 
bulletins. More use should be made of the press for disBCininatmg 
current industrial and commercial information. 

Chapter XII.—Government Purchase of Stores, 
(67) The creation of an organisation for the purchase amd^ inspocitioii 

of stores in India is recommended working under the'IiB-l>crial Dcipart- 
ment of Industries and the local Departments of IndastrioB in cactli 
province. 

(58) The appointment of a small expert committee is |)i‘<)|)<)Hed to 
consider the precise allocation of spheres of action between the impt^rial 
and provincial agencies, 

(59) All indents for Government and railway stores should bii 
as far as is practicable, in India. Indents from provincial oHicors nliould 
be dealt with first by the provincial Directors, who should fill tlmm to 
the utmost possible extent from local manufactures. 

(60) The remaining items should be forwarded to the Controller- 
General of Stores with the Government of India, who would iBSue orders 
for those items which could be advantageously obtained in India aiui 
would purchase the residue through the Stores Department of the India 
Oj0S.ee. Indents from Government railways and from such othc^r rail¬ 
ways as desire to participate in the scheme should he dealt with by the 
Controller-General of Stores, in the same way. The stocdcB would 
not be held by the Stores Department. 

(61) Provincial Departments of Industries should, so far m tlieii* 
equipment permits, inspect the goods supplied through them. Tlu^y 
should include, in the larger provinces, an experienced olFiccr who would, 
be responsible for local purchases. Interchange of information with 
one another and with the Controller-General of Industries would make 
it possible for provincial Directors to purchase stores from other provinces 
direct. 

(62) For some time to come inspection work should bo porformiKl 
mainly by an imperial inspecting staff, which would also collect infor» 
mation regarding the manufacturing possibilities of the country. 

(63) The purchase of stores in India would be facilitat<Ml by the 
existence of an agency in India for preparing specifications in (uu’l-ain 
cases. 

(64) The Controller-General of Stores should have his hea(l<juari(U\H 
at Calcutta and should work in close contact with the Dircci,or of (Jom- 
mercial and Industrial Intelligence. His annual report should iucliulc, 
for the information of manufacturers in^ India, a classifiod statement 
of the articles obtained by him here and from abroad. 

Chapter XIII.—Land ACgnisition in relation to Industries. 

(65) Provision should be made, where necessary, in local laws to 
enable persons, who are prevented by legal restrictions from transfer- 



xing tlieir lands or from conferring an absolute title therein, to do so 
with the sanction of some proper authority, when the land is required 
for an industrial enterprise, more particularly for the housing of indus¬ 
trial labour. 

(66) Government seems to have been uncertain in the past as to 
the applicability of the Act to land required by industrial concerns; 
and a criterion is proposed by which the Local Government*may deter¬ 
mine the cases in which compulsory acquisition under section 40 {i) 
(b) of the Land Acquisition Act may be effected on behalf of an indus¬ 
trial concern. These suggestions apparently do not involve any amend- 
jnent of the Act, though, if they do, this should be undertaken. 

(67) In certain cases, on the recomniendation of local bodies, Govern- 

Vide also Chapter XVi. compulsorily acquire land to pro¬ 
vide fresh sites for industries, which it is neces¬ 

sary to remove on grounds of public health, and for industrial dwel¬ 
lings. 

(68) In all cases where land is acquired compulsorily for industrial 
enterprises, cultivators or house owners so dispossessed should be offered 
suitable land in exchange or part exchange. 

Chapter XIV.—Technical Assistance to Industries by Government. 

(69) Direct technical assistance by Government is necessary to 
•encourage certain classes of industries. 

(70) The functions and limitations of pioneering and demonstration 
factories are described. 

(71) Eor cottage industries, peripatetic demonstrations of improved 
processes and machinery are most important, 

Chapter ^VIH. *** provision of new-patterns and designs 
must be arranged for. The organisation of pro- 

<luction by the establishment of small auxiliary factories and the em¬ 
ployment of labour-saving devices are very desirable. 

(72) For organised industries, in addition to assistance in starting 
new industrial undertakings, useful work can be done by Government 
in helping the owners and managers of small power plants to maintain 
them in good working condition. 

(73) While ordinarily Government should itself carry on industrial 
operations only for the manufacture of lethal munitions, it will be neces¬ 
sary in some cases to control and assist private factories capable of 
producing military necessities. Assistance will also be required for 
industries of national economic importance. 

(74) The above duties cannot be performed without properly equipped 
Departments of Industries, both imperial and provincial. While the 
utmost possible decentralisation is desirable, there are certain func¬ 
tions for which the Imperial Government must be responsible- 



Chaptec XV.~lDscellaiieous Points of Oovemment Law and Practice 
affecting Industries. 

(70) Powor-drivcii madutiory should not b® allowed in jails, Pro: 
Th« i.ii viuoial IJircctors ol Industries and thoir Boards 

labour, slioidd be authorised to make rocoinmondations 
'to the Local (Sovenunont on the oinploymont of 
jail labour. 

(7G) The IcfriHlatioii now being undortiiken by provincial (Jovorn- 

The Pmention o» Adul- ,J«lulteration of 
teratiop. IcxxlHt-uliH and dnigB ih airproved. Jbe agiausy 

for ouforcing ilio (nxiBting Acin Bliould bo con- 
Bidorahly HirongilioiUMi. 

(77) lU^gurdiiig i.ko atlulioralion of raw produce for export or local 
inanufaeiure, action aliould b<^ left to tlio trade ItBolf. (Jovornmont 
Bliould do what it can to aircnigiluni the handa of local inercaiitile bodies 
who are iniercated in such niattora, 

(78) A ayatein of (loverninent ceriilicatea of quality is impracticable, 
and unnecc‘BHary, except in t.he case of fertiliaera, for which an Act similar 
to tile FertiliHerB and Feeding SiulTa Act of ]9()G ((Jreat Britain) should 
be introduced 

Til© Administration of th© 
Boilor and Primo-Movor 

Acts* 

(79) llie principles laid down by tho Public 
Services {fomnuHsion in dealing with the Boiler 
limpeeiion Diqiartment ar<^ endoracd. The fol¬ 
lowing recommendations are added 

(a) Jioiler inspection should be a duty of the provincial Departments 
of liulustrios. 

(ij) llie rules for determining permissible pressures for boilers 
should iii)}dy to the whole of India. 

(c) Idle laws coriipelling persons in charge of boilers to possess certB 
neHi<‘s should be aholishod. 

fuvoumMt‘eon.iidmxition of (h)V(n’nm(mt is asked for the 
]»ropoHi‘d si rtmidhening of 1 In* Geological 8urv(*y, 
\vhi<d should include a suitable Hiad to inspeet 

GovmnuHmt' eonoesaions and to ailvisi*. .small uiim*. owwrrL 

(80) 1li(‘ 

Tho Mining Enlos. 

(HI) Huch iuBpeciion would onsure lie* dm^. fullilment of tlu^ conditions 
of prcjspecting licenses and permit of their btmig framed on more elastic 
lines* Bocal Governments slundd hav(^ power to extend their duration 
up to 5 ycairs in cases where the work of proving the existence of minerals 
nee.essit.aics operations on a very extensive scale* 

(82) The present mining lease form might be considerably shortened 
and simplified by including some of its provisions in local rules, 

(83) Certain provinces should prepare Mining Manuals similar to * 
those published in tho Central Provinces and Burma. 
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“Tlie Adminisfration of the 
Electricity Act. 

(84) The status of Electric Inspectors should 
be improved in order to secure more highly 

. qualified men. 

(85) To ensure intelligent liberality in the interpretation of the rules, 
the appointment of provincial Advisory Boards, as contemplated in 
section 35 of the Act, is proposed. These Boards should be permitted, 
when necessary, to consult experts such as the Electrical Adviser to 
'the Government of India. 

(86) Government should encourage the industrial use of electricity 
• supplied from central generating stations. * The law should, if necessary, 
be amended, so as to permit of the load factor being taken into account 
in fixing the charges. 

(87) The Electric Inspectors should be transferred from the control 
of the Public Works Department to that of the Department of Indus¬ 
tries. 

(88) No change is needed in the existing patent law, which seems 
.o * ^ r A M y A suited to Indian conditions, nor is it desir- 

^ ^"eusiiicss^Names!" present for India to join the Interna¬ 
tional Convention, but the position may have 

■to be reconsidered if patent law is consolidated throughout the Empire. 

(89) The registration of trade marks or business names is not recom¬ 
mended. 

(90) With a view to legislation to secure the compulsory registration 
o -» 8 D partnerships. Government should consider a 

egis ra ® suggestion that members of a joint Hindu family 
should be regarded as a single unit for the pur¬ 

poses of registration. 

Chapter XVI.—The Welfare of Factory Labour. 

(91) The inefficiency of Indian labour can be remedied by the pro¬ 
vision of education, the amelioration of housing conditions, the improve¬ 
ment of public health, and a general policy of betterment. 

(92) Compulsory education should be introduced for all classes of 
children in areas where this is feasible ; the 
question of amending the Factories Act may 
then be considered, if necessary. 

(93) As regards housing it has already been recommended that 
Government should use its power to acquire 
land on behalf of employers for the housing of 
labour, subject to certain safeguards. 

(94) Land might also be acquired at the cost of Government or of 
the local authorities concerned, which they might lease at easy rates 

•to employers for erecting industrial dwellings. 

Vide .Recommendation 
(32). 

Vide Recommendation 
(6T). 



(95) Local authorities should be responsible for the development 
and lay-out of industrial areas on suitable lines, and for securing the 
maintenance of proper sanitary conditions in such areas. 

(96) It would be undesirable and unjust to compel individual em¬ 
ployers to house their own labour. 

(97) The question of congestion in Bombay must, however, be taken 
up at once. The scheme for industrial housing 

Specia^proposals for prepared by the Improvement Trust might be 
continued along with the measures which are 

proposed below to meet the special difficulties existing in Bombay. 

(98) To avoid congestion in future no industrial concerns should be 
started, except in the north-east of the island of Bombay or in south¬ 
east of Salsette, without the consent of the Municipality. In the area 
set aside for industrial development, the requisite powers should be 
taken by the local authorities to determine whether certain classes of 
industries should be admitted to certain sites, and the necessary steps 
should be taken to ensure the development of the settlement on sanitary 
lines- 

(99) To relieve existing congestion, the railways should be induced 
to locate their new workshops at a reasonable distance from the city 
and to furnish accommodation for their labour in situ. Government 
departments and public bodies should provide housing of a suitable 
type for their workmen, where possible in the northern industrial area. 

(100) The establishment of improved means of communication, 
including the electrification of suburban railways, and the extension of 
the tramway system, with the object of creating an industrial suburb, 
is required. 

(101) In the case of employes of industries located in the city, a 
definite standard of accommodation for industrial dwellings should be 
determined, and a programme of construction worked out and taken 
up at the expense of the local authorities who should then manage 
the buildings. If the existing resources of these bodies, together with 
such assistance as the Local Governmient may be able to spare, are 
not sufficient, further taxation should be imposed, mainly on employers. 

(102) The possibility of reducing the present maximum factory 
hours, whether by a shift system or otherwise, 

Proposals appli- requires further examination, as the shortening 
of working hours may have an important in¬ 

fluence in raising the standard of comfort, when the workers have learned 
to employ their leisure hours more profitably. 

(103) The policy proposed by the Sanitary 
vide Appendix L. Commissioner will improve the public health 

and the efficiency of labour. 

(104) The responsibihty for general welfare work among factory 
labourers must devolve mainly on private individuals and associations. 
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Government and local bodies, las well as employers, should, however, 
assist them as far as possible. 

Chapter XVn.—Cottage Industries. 

(105) The ordinary census provides an. unsatisfactory means for the 
Vide Appendix I collection of useful occupational statistics, and 

special enquiries or surveys are needed. 

Fide Appendix estabhshment of central silk-reeling 
and twisting factories is desirable. 

(107) The introduction of better tools and plant and of a more minute 
subdivision of processes should be encouraged by Departments of In¬ 
dustries. 

(108) In the case of weaving, provision should be made iji the weav¬ 
ing schools for the instruction of a small number of pupils of a higher 

xlass, with better educational attainments and prospects of being able- 
to start for themselves in business. They should be given practice in 
the control of workmen, and should receive a training in the commercial 
as well as in the technical side of their profession, either in private 
undertakings run with Government assistance as demonstration factories, 
or in commercial sections attached to the industrial schools. 

(109) Directors of Industries should be empowered to grant small 
loans to cottage workers and to supply tools and plant on the hire- 
purchase system. 

(110) Provincial art ofiS.cers should maintain a close connection with 
the craft^en and supply them with new ideas and designs. Periodic- 
exhibitions should be held, advertisements issued, and attempts made- 
to introduce the art productions of the country to outside markets. 

(111) Emphasis is laid upon the necessity for improving the methods 
of marketing the products of cottage industries.. 
The Departments of Industries must create or 
stimulate the creation of sale agencies in India. 

and, where possible, abroad. 

Fide Recommendation 
(114). 

Chapter XVIH.—Co-operation for Small and Cottage Industries. 

(112) The way to industrial co-operation must be paved by fami¬ 
liarising workers with the principles of co-operative credit. 

(113) Certain co-operative functions, such as the joint use of machi¬ 
nery, can be better achieved by bodies created ad hoc, than by super¬ 
imposing them as an additional object on existing primary societies. 

(114) The difficulty of industrial co-operation lies largely in the- 
absence of expert but disinterested non-official business helpers. This 
may be remedied, either {a) by the introduction of the small entre¬ 
preneur, which, however, might not prove advantageous to the worker 
in the long run, or (6) by the establishment of sale organisations managed 



either by (Joveriiou'^iit or by private persons. Oovemmeiit should be 
prt'pared to risk some loss on (experiments in this direction. 

Eemmm^nMkn 
im). 

(lib) Direcit assmtamee in tiue form of loans should bo given by 
(ilov(vrr\inent to agrictiltural or industrial socie- 
tic*s for tine puneliasce and employment for the 
(u)mmon advantages of comparatively costly 

miutlunery and ])huit. Tlie IHreidor of Tmlustries should initiate indus¬ 
trial fioei(di(‘H and should give tlunti advice in technical and comnurrcial 
matters aft^u tlu^y ain^. staiied ; but hi‘- should not interfere with tlie 
admitiistraiion of tlie Aet and rules. 

(lUi) ''riu‘. I)(‘partnients of liulustrit^Sj Agri- 
I'lTda Ricjmm®ii^atloii uml (’o-opc^raiiou must work closely 

iogetlnn*. 

Chapter XtX*—Industries and Transport 

(117) Internal trallle, especially in the easi^s of raw materials con- 
%'(‘yecl to^ or mamifactnrcnl matcnials conve^yed from, manufacturing 
eeidres should be rat(‘d as newly as possible on an equality witli traffic 
<d tln3 sanm elass and ovt‘r similar (lisianct^s to atul from the ])ortH. 

(118) Hates on traffic to ports should be fixed on the principle of 
vbai ilu^. (»xiH»rt traffic can stand over it.s whole jounmy to the port 
(d fonngn ({(‘stination. 

(lib) The same pritH‘iph‘ Hliould apply io imports, but the lowest 
pi^SHible rat4‘s should be allowtul for miudiiuery and Hiort\s imported for 
industrial use in India. 

(HiO) wlude distanen^ iraveffieui by a consignment, and not the 
distane.e trav(‘llc‘d ovt‘r individual lines, should bo taken as tlie basis^ 
when tap(‘ring ratios apply. way in which these rates, as well as 
^ block ’ rates and ^ terminal cdiargcisd have been applied in the past, 
has t.muhnl to opiuaie against Indian industrieH. The total freight 
(diarg** f(»r a (numigmnont paHsing ovtu* wwiual lines should be calculatiHl 
as a single sum, which should b(‘* Hhaiud between, the dilTcrent railways, 
allowane.e being niadt^ wluu’e. necu\sHary, for any extra caist incurrcnl by a 

particular line'.. 

(121) The addition of a coiumc'rc.ial membt'r to the Kailway Board 

in iiiggested. 

(122) Indian industries and eomniereci should be repreBented by 
iMevm of tlu^ Diqiaiiment of Industries and also by members of roeog- 
nised comnHuvfal bodies at the llailway (.bnferimoeand at the meetingH 
of the (loods ('lassification (Jommittep. 

(Its) Special rate concu'SHions for a term of years might bo given- 
to new induHt4‘i(‘H, when invt'siigation by tlu^ Department of Industries 
sliowH this to necessary. 
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(124) GovernniK'nt sliould take up ike question of improving tlio 
exisilng waterways and sliouldgive emriy considmation to the prospective 
adviuitag(‘H of a Waterways Trust in (^alcui»ta. 

(125) The Department of Gomnuu’ce slicmld take Ht(q)H to secure 
fiarmoniouH working, hetweem railway and waterway administrations 
(including coastwise traflb) for tln^ de.vcdoprncmt of those parts of the 
<‘cniniry which ar(‘. served hy botli. 

Chapter XX.—Intotrial Finance. 

(126) In order to meet the diniculties experienced by small and 
middle-class indust-riaJists in obtaining (iiiancial facilities and generally 
to ])rovid(*. a more cdasilc system of industrial finance, industrial banks 
a,rc n(‘cd(ul. An exp(*Tt committ(‘c should be appointed to considcu 
what additional biinkitig facilitii^s are necessary, whether for the initial 
or for tlu^. cairrtmt finance of indiistric*s ; what form of Government 
assistanc(‘- or csontrol will be. required to ensure tluur exietision on sound 
iines as widely as possible througliout ike country; and whether tlu^y 
should b(^* of provincial or of imperial sccqie, or whetlicr both these 
forms might not be combined in a group of institutions W(uking together. 

(127) A scheme is explained for the provision of current finance 
for middle-class industrialists, by whicli thc^ banks would lend money, 
subject to a guarantee by Government after an examination by the 
Director of Industries and his expert^sta-fl of the‘financial standing of 
the appUcant and the prospects of liis business. This scheme deserves 
attention, at any rate*, as an interim meaBuro until industrial banking 
facilities arc more general. 

(128) In a few e.aseH Governnnmt should provide direct financial 
aid. Buck assistance might talo^. tin', form of guaraniees of dividends, 
loans of money, undtukakings to purchase*. e)utput, or contributions to 
share capital. All these forms of aid should be Hubj(*.ct to suitable 
precautions. (Jovermnent directors, whc.n appointed, should not act 
HO as to delay dc'eisions. 'Where*, irnluHtrial'underiakingB receive Gov¬ 
ernment aid, tlnnr capital should lie raist'd in India, under conditions 
which, will give opportunities to small investors and encourage Indians 
to participate in industrial ventures. Assistance of this kitid to ^ national 
safety ^ tmdertakings should be a tnattc*r for Ike liupcnsal Gov(*.rnment. ; 
in other eases, it may be givam by Jjoc^al (Jovermnents, if they possess 
the ne(u*ssary expert stall to (‘stimatc*, the prosp<‘.c4s of ilu*, jiroposed 
umh‘rtaking. 

(129) AssisiaiKn*, should also lx*. giv(‘n io small and cottage induBtric*B 
by the local Departments of Imlusi.ries in tlu^ shape of small Govern¬ 
ment loans or by financing the purcJiasc of plant on the hire-purchase 
system. Fresh legislation would he Tc*(piir(Hl to etisurt* a ready means 
of recovery of tin*, money so advaric(‘d. 
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Chapter XXI.—^Provincial Departments o! Industries. 

’ (130) The creation of specialised Departments of Industries is neces- 
'sary to' co-ordinate the various forms of provincial activity which have; 
been suggested, and to perform certain functions at present entrusted 
to other non-specialised agencies. 

(131) The establishment is required in each province of a Depart¬ 
ment of Industries under a Director, who should act as Secretary to 
Government for commercial and industrial subjects. 

(132) To ensure that the Departments of Industries, Agriculture 
a,nd Co-operative Credit work in close harmony, they should be under 
the control of the same Member of the provincial Executive Council. 

(133) The Director of Industries should be assisted by a Board 
whose members should be appointed by (Government, in some cases 
on its own selection, in others on nomination by suitable public bodies. 
Where the Board and the Director disagree, the matter should be referred 
to superior authority. The Board should consist of not less than 6 or 
more than 12 persons, who should be mainly non-ojBS.cial. The members 
of the Board and of sub-committees formed for special purposes might 
be offered fees and travelling allowances. 

(134) The Board should have power to co-opt members for tem¬ 
porary or special purposes and to appoint standing or temporary sub¬ 
committees. 

(135) The Department of Industries should consist, in addition to 
the Director, of a Deputy Director (in the larger provinces), industrial 
engineers, chemists, industrial specialists and teachers, and certain 
other oflSlcers. Initially, these officers may be recruited as circum¬ 
stances best allow; but as the Imperial Industrial and Scientific Services 
are established, the provincial department should obtain its superior 
ojBficers from these services. They should be entirely under the orders 
of the Local Government. Specialists in various lines of applied tech¬ 
nology who are engaged in teaching would also serve as advisers to 
Government and to private industrialists. Subordinate officers with a 
knowledge of mechanical engineering will be required in territorial 
charges to help small industries^ 

Chapter XXII.—^An Imperial Department oi Industries. 

(136) The direction and co-ordination of the general industrial 
pohcy of the country and the proper performance of certain functions 
of high national importance can only be effected through an Imperial 
Department of Industries, in charge of a Member .of the Viceroy’s Exe¬ 
cutive Council; and there is a sufficient number of closely correlated 
functions to justify the creation of a specialised imperial department 
for their performance. 

(137) Special arrangements are, however, - required to secure the 
prompt and efficient performance of the administrative and executive 
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duties wliich will fall to tlic lot of the iniperial department; and also 
to free the Member in cliargc frotti routine work, and to leave him leiBur(^ 
to deal with (iiientionH of policy. For tills purpose w(‘ propose the 
creation of a lioard to be calhul the Indian IiuIuHtries Boaril, consisting 
of three members with separate charges. The member in (diarge of thc^ 
Department should be Fresident of the Board without any special 
portfolio, but with full power to overrule his colleagues, wlio, howiwer, 
should have tin*! right to place ou record their opinimis. The Memlxu’s 
of the Board should ordinarily hold office for five years only. IdicTe 
should also be a Secretary to the Board and the Departnumt, as wcdl as 
three Assistant Secretaries to the Board. 

(138) The various subjects and departments which the Department 
of Industries would control, including thoso^to be transferred to it from 
other existing departments of the (jovornment of India, fall into the 
following natural groups : > 

^TOUf 

(ieology and Minerals. 

Salt. 

Explosives and Petroleum. 

The Ohemi(.;aI Service and chemical research. 

Government factoric‘s for research or demonstration 

Qfouf II,— 

Stationery and Printing. 

Commercial and industrial intelligence. 

Stores. 

Fa(vt:ori(^H Aet. 

The gcmeral emmuragemeiit of industries. 

Teclmicai aud induslrial cHlueation. 

Grouf III, — 

fiivcaitiouH and Designs. 

Steam boih^.rs Acts. 

lillectrielty'. 

Ordtiance Factories, 

Inspection of ordnance manufactures. 

FaeJi of these should b<i lunhu* a separab^ memlau' of the IruluHtricM 
Bounl, who woubl control ilu‘. depaaiimnits subordinate to him. 

(139) In orde.r to scicure unity of administration, the headijuarters 
of the Board sliould be with the Government of India, thongli its mem¬ 
bers should tour freqmadly. 

(140) Tlie Board and t!ie Department sliould be aHsiaied by a part- 
time Financial Adviser, who should be given a seat on the Board. 
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(141) An examination of tlie functions and qualifications of the 
officers subordinate to the Board, of the members of the Board itself, 
and of the higher provincial officers, shows that all require technical, 
business and administrative experience for the proper’performance of 
their duties. 

(142) It therefore seems necessary to create an Imperial Industrial 
Service to meet the requirements of the industrial departments through¬ 
out the country. This will also afford a means of training qualified 
Indians to fill the higher appointments. , 

(143) The ordnance factories, if they are to be managed by a civil 
department, should have their own separate service, though they may 
exchange officers with the Imperial Industrial Service. 

(144) Officers of the Imperial Industrial Service should be recruited, 
as far as possible, in India. 

(145) Before a regular Industrial Service has been built up, appoint¬ 
ments will have to be made from various sourcas, often on special terms. 
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CONCLUSION. 

Wo have briefly Bketehed the linoB of ecoiioiuic dcvelopuietii along 
which India haa luovcd Binco tlie first came into contact with wcBtern 
’ftadors; and have dcBcribed in somewhat more detail the commercial 
and industrial position to which these lines of development have led 
her. We have shown that this position has become in many ^ ways 
disadvantageous to the interests of the country ; and that Indians indus¬ 
trial equipment is impaircai by deficiencies which affect the interests 
of national safety. The. industrial system is unevenly, and in most 
cases inadequately, devtlopcul; and the capitalisis of the country, with 
a few notable excerptions, have till now left to other nations the work 
and the profit of manufa<!iuring her valuable raw materials, or have 
allowed them to remain unutilised, A powerful and well-<lirecie(l 
stimulus is needed to start tln^ economic development of India along 
th(^ path of progre^HS. Wiudi a Biimulus can only h<‘. supplied by an 
organised system of tecdmic.al, financial, and administrative assistance. 

Our report in its finally approved form was in the hands of the 
printers before tlie appearance of the Chelmsford-Montagu report on 
Indian constitutional reforms. We were unable, therefore, to re-examine 
in detail our cjonelusions and recommendations in the light of the reform 
proposals without incurring a delay which would have been undesirable. 
It is evident, howewer, that our st’henu^ is in gcaieral a^ccord with the 
administrativis changes proposed by Jlis Excellency the Viceroy and 

^the He(U’ciary of 8iate- 

We are deeply cauiscious of the dillicnlties of the question with which 
.wc have been asked to deal, and of its vital imporlancc to tlie future 
of the country. We have hud discaiss a vast ranges of subjects re¬ 
quiring expert knowledge, which was not always adequately availabh^ 
in the country under present conditions. The c-ircumstanccs of India 
have made it necessary for us to devise proposals which will bring the 
State into far more intimate relations with industrial enterprise ^ than 
the policy of Government or public opinion has hitherto pminitted. 
lint as regards our main proposals—technical education in practical 
relation to industrial requirements, the supply of adviet^ an<l aHsistance 
through organised scientifkt and i(;chnical services, the provision of 
mor(‘. liberal finance for indusi.ries, so far as possible through private 
agency—we feed confident that these are solutions clearly indicated 
by the very dilficulties which tliey lire designed to surmount, as well 
as l)y the small degree of Indian experience available, and sul)Htaniially 
supported by the best-qualified opinion of the country. Finally, wui 
have been strongly impressed by the earnest demand throughout India 
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for economic progress and by the growing realisation of the dangers to 
which industrial unpreparedness exposes a nation. We feel sure that 
the strongest support will be forthcoming from the public generally, 
and from Indian capitalists and industrialists in particular, to any 
well-considered scheme for industrial progress which Government may 
see fit to adopt, and we submit our report in the earnest hope that our 
recommendations will, with the approval of Government anfi the good¬ 
will of the Indian public, help in some measure towards the ideal of an 
India, strong in her own strength, and. a worthy partner in Empire* 

(Signed) T. H. HOLLAND, 

President. 

„ ALFRED CHATTERTON. 

„ FAZULBKOY CURRIMBHOY. 

C. E. LOW. 

„ M. M. MALAVIYA* 

„ E. N. MOOKERJEE. 

„ F. H. STEWART. 

„ D. J. TATA. 

E. D. BELL, V 
C Secretaries, 

G. H. W. DAVIES, 3 

* Subject to a separate note. 
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NOTE 

jiy 

The Hon'^ble Pandit Madan Mohan Malaviya. 

Introdncto:nr. 

On thn 21iii Mitivli OUin tin* Ifnti'liO Sir Ibmhiiu Itiiluiiikiola luovncl 
It Itriitilii! lull ill Oil' hnpi'riid Li*j,‘01idivu Ouunril urgiiu| tlio appoiriiinonfc 
uf ii C niiimillri* fu riiiwittiT iiutl rupuri whiii mi*aHun*H hIiouIiI bti adoptitul 
b»r Oii^ |/r<HVtli iiuil iliifulupmrnii of imUwtrii'H iu India, Arnon^ the 
iniit-ti'rii wliirli In' iiii'iht Hiiiiably \m rnbnTtnl for tho connidora- 
tioii of f!io Ooiitinifdoo, \m put in tito forofront ili« ipumtion 

M ** WiitUJii^r rtt|*rpMil.tiyow Iw iu thomgli tlui Hwiratary of 
Hittto for liiili* fof witiiiriiig to tiui Cicivomiiiiait of hiillfi full fiwml luikuiomj, ipooklly 
iu roforpttiiti to iiii|wiii, o^iiorfe mul mmu dutioi.** 

Ill ilw niHtriu of lik upiwidi in Hupportin*| tliu liouolniion, tbu Ilon’ble 
Mi^iiibnr liiitl grwifc utriiui on ihiu pidni. lln iiiid 

I rtmilily rutitigiikii that tillorts am lieliig miwlo hy ihti (Itwommaiifc in many diraotioiiB 
lo moot ttio iiiwk of ilio iliiiiition. Ii aiifumrii to mo, howovor, that, nnloii thohantla 
of ilio lm|»orltti llovominoiii aro froo in ilfwal matiorfi, iho miulia will not bo fulo(|uato. 
If ihii Clo¥Offtiiioiii ul liulia Worn ffoo to a«liiui inoiwiumi Kololy in iho intofOntH of tho 
ptio|:ilo of ihh ootiniry, wiilojui any rnrsirlot-iou'i to* limit4U4on:i in liHoal maitonu out 
Inilu^tfifil tl«voli»|»jnoui woubl In^ in a lair way <»f iuiooo««ful ac'.ooinpliHhmonti. India 
watii'i liHoal ituf.tinoiiiy aa t4it^ liriit fit^oii iowardn hor indunirial rc’i/ynorat.ion, and if Indian 
|ntl4io c»|nnlon m iti bavo any wotglii ui iU« tlotorinination of iliin <|uoiition, wo ouglit to 
got ii at 

i' |Tho Hutdblo Hir Wil!iiiin (dark, llio tluui Mtuubur for (Joinmonui and 
liuiutifry, arroptod tlio lltaiolntiou on bolialf oi tho (iovornuuuitu Iln 
iintioimood iliiti tdio ({ovornniont hiul aidiaipatoil ihu rocoininondation 
of ilio Houtduiion, iiiul had already takon atopa to oouHtitutci not a ooin- 
iititiiny tail a inoro iiiijMiriantf body, a IjoininiHaion, wlioso duty it will be 
lo cuiiiaitlor mid reipori upon the poHuibility of further iuduatrial devtdop- 
ineiit ill thia eountry, Jfii wild at the Baine titue, that, for reaHonn whitdi 
he put before the (*ouiieih the ueope of tlie 0u<iuiri(\H eutruBbul io^ the 
{’oniiiiiuf4ion w'ould not inehidi' a (’oimideration of the, (pieation of fmeal 
poliry of thi' (»overninent. Hir William (dark noted that in the opinion 
of the mover of tlie HeHohition ** a Cgovernment of Iiulia, uncontrolled 
hy the Hi*eretary of HI ate, untrammelhid hy the cameeptions of fiscal 
liolicy wlikdt may be held hy tlie British (jovernment of the day, would 
lit a far tnort potent imttruinent for the development of industries in 
India timn tli© aclniiniitration of this country under its present con- 
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stitution.” He also recognised that there was ‘‘ a weighty body of opinion 
tending in that direction.” But he said that His Majesty’s Govern¬ 
ment feel that the fiscal relationships of all parts of the Empire as 
between one another and the rest of the world, must be reconsidered 
after the war, land they wish to avoid the raising of all such questions until 
that fortunate time shall have arrived.” It was therefore stated in the 
Eesolution appointing this Commission that “ any consideration of the 
present fiscal policy of the Government has been excluded from its 
-enquiries,” and that the same considerations apply with even greater 
force to any proposals involving the imposition of duties for the specific 
purpose of protecting the Indian industries, a policy which would very 
directly afiect the fiscal relations of India with the outside world.” 
This will explain why, as Sir Frederick Nicholson put it in his statement 
submitted to us, ' the part of Hamlet must be totally omitted.’ 

The Commission, has been instructed to examine and report upon 
the possibihties of further industrial development in India and to submit 
its recommendations with special reference to the following questions :— 

“ (a) whether new openings for the profitable employment of Indian capital in com¬ 
merce and industry can be indicated ; 

“ (b) whether and, if so, in what manner, Government can usefully give direct 
encouragement to industrial development— 

“ (i) by rendering technical advice more freely available ; 

“ (ii) by the demonstration of the practical possibility ‘on a commercial scale of 
particular industries; 

(Hi) by affording directly or indirectly financial assistance to industrial enterprises 
or 

“ {iv) by any other means which are not incompatible with the existing fiscal policy 
of the Government of India.” 

In the course of the speech to which reference has been made. Sir 
William Clark made it clear that the building up of industries where 
the capital, control and management should be in the hands of Indians ” 
was '' the special object which we all have in view.” He emphasised 
that it was of immense importance alike to India herself and to the 
Empire as a whole, that Indians should take a larger share in the indus¬ 
trial development of their country. He deprecated the taking of any 
steps, if it might '' merely mean that the manufacturer who now com¬ 
petes with you from a distance would transfer his activities to India and 
compete with you within your boundaries.” It was the same object of 
finding out how to help Indians to develop industrial and commercial 
enterprise, that led the Government of India to depute Professor C. J. 
Hamilton, the Minto Professor of Economics in Calcutta, to visit Japan 

to obtain more detailed particulars for the use of the Industrial Com¬ 
mission,” so that we may know exactly what her Government has done 
to aid her people in the notable advance which they have made,” having 

developed a structure of modern industrial and commercial enterprise 
from a past which knew nothing of western economic conditions.” 
We have to keep this object clearly before our mind in dealing with the 
questions which we have to examine and report upon. 
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India—Past and Present 

In tlie revised note wliich Professor Hamilton submitted to the* 
Commission, after dwelling on the rapidity with which Japan has trans¬ 
formed herself from a country where “ agriculture absorbed the energies 
of the bulk of the population ’’ to one of the important manufacturing, 
countries of modern times, he says 

“ The second fact, even more arressting from an Indian point of view, is that this- 
remarkable transformation has been achieved by an Asiatic community. The Asiatics- 
have long been regarded as intensely conservative, unprogressive, needing the help and 
guidance of western nations for the maintenance of law and order, and, even with their 
assistance, being with difficulty persuaded to adopt the modern aims and methods asso¬ 
ciated with econoruio progress.” 

Mr. Hamilton does not stand alone in this view. In the course 
of my work connected with this Conimission, I have repeatedly been 
reminded of the erroneous notion which many a European holds 
that India is, and must remain, a mainly agricultural country, that the 
people of India are by nature and tradition deficient in industrial capa¬ 
city and commercial enterprise, and that these quahties are inherent 
in the nations of the West. It is necessary to combat this notion, for it 
vitiates judgment regarding the capacity of Indians. It is also necessary 
for a proper appreciation of the present industrial condition of Indian 
and of the possibilities of its future development, that the facts and 
circumstances of the past should be correctly known and appreciated. 

I agree with my colleagues that'' at a time when the west of Europe^ 
the birthplace of the modern industrial system, was inhabited by 
uncivilised tribes, India was famous for the wealth of her rulers and for 
the high artistic skill of her craftsmen,” and that ‘‘ even at a much later 
period when traders from the West made their first appearance in India, 
the industrial development of this country was at any rate not inferior 
to that of the more advanced European nations.” But I do not agree 
with them as to the causes which they assign for the subsequent growth 
of industries in England, and, by implication, for the want of the growth 
of such industries in India. They say :— 

“ But the widely different social and political conditions of the West had helped the 
middle class to establish itself on a foundation of commercial prosperity, and the strugglea 
for political freedom and religious liberty in which it had taken its share had endowed 
it with a spirit of enquiry and enterprise that was gradually and increasingly directed 
to the attainment of industrial efficiency,” and that “ it was to this middle class that 
the so-called ‘ industrial revolution ’ of the eighteenth century was mostly due.” 
(Paragraph 1 of the Report.) 

Similarly it is stated in paragraph 134 of the Eeport that:— 

‘ ‘ The history of the evolution in the West of new industrial methods which culminated 
in the rapid and striking changes of the latter half of the eighteenth century shows that 
a large part was played therein by the educated as well as by the capitalist classes. The 
encouragement of scientific research and its practical application by the Royal Society, 
and at a later stage by the Society of Arts, was closely paralleled by the fresh industrial 
ventures constantly being set on foot by merchants and other persons with capital at 
command. When the results began to reach India in the shape of machine-made imports, 
the movement had passed beyond the stage where the gradual evolution which in England 
had taken place could be readily imitated in India.” 



In my opinion this does not give a correct view of the matter, and is- 
calculated to support erroneous ideas about the natural capacity of 
Indians and Europeans for industrial enterprise, and to stand in the way 
of right conclusions being reached as to the possibility of industrial 
development in India with the co-operation of the Government and the 
people. I must therefore refer a little more fully to the economic history 
of India and of the ‘ industrial revolution ’ of England which has greatly 
affected that history. 

India—A Manufacturing as well as an ifericultural Country. 

“ The skill of the Indians,” says Professor Weber, “ in the production 
of delicate woven fabrics, in the mixing of colours, the working of metals 
and precious stones, the preparation of essences and in all manner of 
technical arts, has from early times enjoyed a world-wide celebrity.” 
There is evidence that Babylon traded with India in 3000 B.O. Mum¬ 
mies in Egyptian tombs, dating from 2000 B.C., have been found wrapped 
in Indian muslin of the 'finest quality. “ There was a very large con¬ 
sumption of Indian manufactures in Borne. This is confirmed by the- 
elder Pliny, who complained that vast sums of money were annually 
absorbed by commerce with India.” “ The muslins of Dacca were 
known to the Greeks xmder the name of Gangetika. . . . Thus it 
may be safely concluded that in India the arts of cotton spinning and 
cotton weaving were in a high state of proficiency two thousand years- 
ago.... Cotton weaving was ■ only introduced into England in. 
the seventeenth century.”—(Im'perial Gazetteer of India, Volume ITT, 
page 195.) 

As regards iron manufactures. Professor Wilson says :—“ Casting, 
iron is an art that is practised in this manufacturing country (England) 
only within a few years. The Hindus have the art of smelting iron, of 

• welding it, and of making steel, and have had these arts from time 
immemorial.” Mr. Eanade wrote in 1892;— 

“ The iron industry not only supplied all local wants, but it also enabled India to- 
export its finished products to foreign countries. The q[uality of the material turned 
out had also a world-wide fame. The famous Iron Pillar near Delhi, which is at least 
fifteen hundred years old^ indicates an amount of skill in the manufacture of wrought 
iron, which has been the marvel of all who have endeavoured to account for it. Mr. 
Ball (late of the Geological Survey of Incfta) admits that it is not many years since the- 
production of such a pillar would have been an impossibility in the largest factories in 
the world, and, even now, there are comparatively very few factories where such a mass of 
metal could be turned out. Cannons were manufactured in Assam of the largest calibre, 
Indian wootz or steel furnished the materials out of which Damascus blades with a world¬ 
wide reputation were made ; and it paid Persian merchants in those old times to travel 
all the way to India to obtain these materials and export them to Asia. The Indian 
steel found once considerable demand for cutlery even in England. This manufacture- 
of steel and wrought iron had reached a high perfection at least two thousand years ago/' 
—(Ranade’s Essays on Indian Economics^ pages 159-160.) 

There is abundant testimony to prove that at the date of the invasion. 
• of Alexander, as for centuries before it, the people of India enjoyed a- 
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'!iigh (legr(36 of prosperity, wliicli coutiiuuHl to t-he breaking up of the 
Mogluil bbupire iu the eighteenth century. 
% ** AU iho dtiHoriptiorii of tho parti of India vinitod by the (keoku,*’ Mr. Klphitr«iono 
loili us, “ give the idea of a oouutry tcwruiug with populaticrn, aud tmjoyiug the iiiglwiBt 
ilogreo of prospenty - . , The numerous eommeroial oities and ports for 
foreign trade, whioli are mentioned at a later period (in the "“Periplun”) attest tire pn»gre«H 
of the Indians in a department whieh more than any other showH the advanmnl state 
of a nation. (Pago 2(13). . . Arrian numtiorm with admiration that every Indian in 
free. . . ; Tim army wan in oonMtant pay during war and peace . . . 3'h«5 
pidiee i« flpoken of an (^Kaollont. MegaHthmms relates that in the oamp <d Handnusottus, 
inmnlHting of 400,000 men, the Humn stolen daily ditPnot amount to more than alumt 
£3 , . . The {it4dH wc're all meaHnred, and tire water eandully tliitrilnittnl for 
•Irrigation ; taxes were imponed upon trade, and an irmome-tax levied from mereirants 
-and traderi. Itoyal roads are Mpoken of by Htraho and mile-itonen . . . (hdd 
and gemi, «ilki and ornaments wore in all families ; the professions mentioned show all 
that is neoesaary to oivilised life. . . . The number of kinds of grains, 

■etc,, whioh were grown aiford proofs that the country was in a high state of oultiva- 
tion. . . . Tlreir iriterual institutions wore less rude; their eonducst to their 
enemies more humane; tlreir g<moral learning much moreooneiderable ; and, in the 
knowledge of the lunng and nature of (jod, tlu^y were already in possession of a light 
whioh was hut faintly pi'rtuuved, even by the loftiest intellectB in the best days of 
Athens.”—(//w/ory of India, page 52.) 

The author ol ih(‘. “ Jku’ipluH of iho blryihriau Bern fully (loscrU)OB 
Indiau couuuoditioB lor which there waB a i^reat doutaud iu iJie Wetst., 
cBpocially at .Home, about the firBt (u^utury of Ohrint. Many a travelli^r 
from the Weat han Biruilarly deBcribod the trade of India. Iu the fourth 
and the nixth centuricB two CliiucBe travelh^rs vinifed India, aud liave 
fully recorded their views ou its material coudificui, whioh iuoluth^d 
flourishing arts and industries. 

Then came the period of the Crusades and the first beginning of the 
Levantine trade which culminated in Venice becoming the greatest 
trader with India ; and later on, Genoa. Marco Polo came here in the 
thirteenth century, and ho also has left a record of his impreBsiouB. 

The waveB of compiesl which comtutuuuid from the eh^veuth (u^iitury 
3K) doubt greatly hampered Judian iuduHtrialisls and indusiric^B for some 
tinu!;. But t.he (^stabliBhmeut of the Moglial Bttipire and the sabdiy and 
security of tlie reign ot Akbar Bcem to liave fully revived fudian induHtries 
and handic.rafts, Bernk^r, who visited India in the reign of Bhahjahan, 
gives a glowing deHcu’iption of his capital. He speaks of his immense 
treasures, gold and silver and jewc^llery, a prodigious quantity of 
pearls and precious stones of all sorts and marvels over 
the incredible tjuantity of manufactured goods. Embroideries, 
streaked silks, ttifts of gold turban^ silver and gold cloth, brocades, 
net-work of gold,'^ etc. . , . Tavernier also gives a hmg (h‘B- 
-cription of the manufactured goods, and dwells with woiuhu on the 

marvellous peacock-tlirone, with the natural colours (d th(‘< p(mcock*s 
tail workcul (uit in jewels, of earpei.B of silk and gold, satins with streaks 
of gold and silver, (uulless lists of ex(|uisitc w’’orks, of minute carvings, 
and other choice objects of art.” 

The East India Company. 
It was this trade and prosperity that lured the traders of Europe to 

India. As the historian Murray puts it^ Its fabrics, the most beauti- 
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ful that human art has anywhere produced, were sought by merchants, 
at the expense of the greatest toils and dangers.” {History of India^ 
page 27.) After the decline of Venice and Genoa, the Portuguese and 
the Dutch captured the Indian trade. The merchants of England 
viewed their trade with envious eyes, and formed the East India Com-' 
pany which obtained its charter from Queen Elizabeth on 31st December 
1600, to trade with the East Indies, not '' to exchange as far as possible* 
the manufactured goods of England for the products of India ” (Eeport,. 
para. 2)—for there were few English manufactures then to be exported— 
but to carry the manufactures and commodities of India to Europe. 

“ At the end of the seventeenth century,” says Lecky, “ great quantities of cheap ■ 
and graceful Indian calicoes, muslins and chintzes were imported into England, and they 
found such favour that the woollen and silk manufacturers were seriously alarmed. 
Acts of Parliament were accordingly passed in 1700 and 1721 absolutely prohibiting, 
with a very few specified exceptions, the employment of printed or dyed cahcoes in 
England, either in dress or in furniture, and the use of any printed or dye<3 goods, of 
which cotton formed any part.”—(Lecky’s History of England in the Eighteenth Century.) 

When Clive entered Murshidabad, the old capital of Bengal, in 1757, 
he wrote of it:— 

“ This city is as extensive, populous, and rich as the city of London, with this differ¬ 
ence that there were individuals in the first possessing infinitely greater property than in 
the last city.”—(H. J. S. Cotton, in New India, published before 1890.) 

“ Less than a hundred years ago,” wrote Sir Henry Cotton in 1890, “ the whole 
commerce of Dacca was estimated at one crore of rupees, and its population at 200,000 
souls. In 1787 the exports of Dacca muslin to England amounted to 30 lakhs of rupees ; 
in 1817 they had ceased altogether. The arts of spinning and weaving, which for ages- 
afforded employment to a numerous and industrial population, have now become extinct. 
Eamilics which were formerly in a state of affluence have been driven to desert the town 
and betake themselves to the villages for a livelihood. The present population of the 
town of Dacca is only 79,000. This decadence has occurred not in Dacca only, but in all 
districts. Not a year passes in which the Commissioners and District Officers do not 
bring to the notice of Government that the manufacturing classes in all parts of the 
country are becoming impoverished.” 

‘ In the first four years of the nineteenth century,” says Mr. Romesh Chandra Dutta,. 
“ in spite of all prohibitions and restrictive duties, six to fifteen thousand bales of cotton 
piece-goods were annually shipped from Calcutta to the United Kingdom. The figure 
rapidly fell down in 1813. The opening of trade to private merchants in that year 
caused a sudden rise in 1815 ; but the increase was temporary. After 1820 the manu¬ 
facture and export of cotton piece-goods declined steadily ; never to rise again.”—{Eco^- 
nomic History of British India, page 296.) 

How India came to be an Agricultural Country. 

At an earty period of tke Company’s administration, British weavers, 
had begun to be jealous of the Bengal weavers, whose silk fabrics were 
imported into England, and ^ so not only were Indian manufactures 
shut out from England, but— 

“ a deliberate endeavour was now made to use the political power obtained by the 
East India Company,” says Mr. Romesh Dutta, “ to discourage the manufactures of 
India. In their letter to JBengal, dated 17th March, 1769, the Company desired that the 
manufacture of raw silk should be encouraged in Bengal, and that of manufactured silk 
fabrics should be discouraged. And they also recommended that the silk winders should 
be forced to work in the Company’s factories and prohibited from working in their own. 
homes.” 
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Ill a letter of tlie Court of Directors, quoted in Appendix 37 to the 
Ninth Report of the House of Commons Select Committee on the Admin¬ 
istration of Justice in India, 1783 (quoted by Mr. Romesh Dutta at 
page 45 of his book), it was stated :— 

** This regulation seems to have been productive of very good effects, particularly 
in bringing over the winders, who were formerly so employed, to work in the factories. 
Should this practice (the winders working in their own homos) through inattention have 
been suffered to take place again, it will be proper to put a stop to it, which may now be 
more effectually done, by an absolute prohibition under severe penalties, by the authority 
of the Government.” 

“ This letter,” as the Select Committee justly remarked, contains a perfect plan of 
policy, both of compulsion and encouragement which must in a very considerable degree 
operate destructively to the manufactures of Bengal. Its effects must be (so far as it 
could operate without being eluded) to change the whole face of the industrial country, 
in order to render it a field for the produce of crude materials subservient to the manu¬ 
factures of Great Britain.”—(Ibid.) 

Furtbermore, according to Mr. Digby, in 1813, Indian cotton manu¬ 
factures w^ere liable to tbe following charges in England :— * 

£ s. d. 

Calicoes or dimities for every £100 of value . 81 2 11 

Cotton, raw (per 100 lbs.) ...... 0 16 11 

Cotton, manufactured . . . . . 81 2 11 

Hair or goat’s wool, manufactures of, per cent. 84 6 3 

Flowered or stitched muslins of white calicoes (for every 
£100 in value).. . 32 9 2 

Other manufactures of cotton not otherwise charged 32 9 2 

These burdensome charges were subsequently removed, but only 
alter the export trade in them had, temporarily or permanently, been 
destroyed.” {Prosperous British India, page 90.) On the other hand, 
ever since English power was estabhshed in India, English goods entered 
India either with no import, or with a merely nominal import duty. At 
the time Indian cotton goods were liable to the heavy duty of £81 per 
cent, in England, English cotton goods imported into India were subject 
to a duty of only 2| per cent. In addition to this, the steam engine and 
the power loom had in the meantime been perfected in England, and 
English manufactures had begun to come in increasing quantities to 
India. The result was well described by Mr. Henry St. George Tucker, 
who had, on retirement from India, become a Director of the East India 
•Company. Writing in 1823, he said :— 

The silk manufactures, (of India) and its piece-goods made of silk and cotton inter¬ 
mixed, have long since been excluded altogether from our markets ; and, of late partly 
in consequence of the operation of a duty of 67 per-cent., but chiefly from the effect of 
superior machinery, the cotton fabrics which heretofore constituted the staple of India, 
have not only been displaced in this country, but we actually export our cotton manu- 
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factures to supply a part of tlie consumption of ojol] 
reduced from the state of a manufacturing tcl 
[Memorials of the Indian Government, bein^a sell 
George Q|juoker (London 1853), page 494, qm)ted h} 
his Economic History of British India.] 

H. H. Wilson, the historian of India, also wro' 

r pcis^s^i^^^dia is tlu^^, 

mon from the papers oi mnly St. I ^ 
Dutta at page 262 of^ 

Iso * • ' 

" It was stated in evidence (in 1813) that the cotton and sillc goods of India up to 
the period could be sold for a profit in the British market at a price from 50 to 
60 per cent, lower than those fabricated in England. It consequently became neces¬ 
sary to protect the latter by duties of 70 and 80 per cent, on their value, or by positive 
prohibition. Had this not been the case, had not such prohibitory duties and decrees 
existed, the mills of Paisley and Manchester would have stopped in their outset, and 
could scarcely have been again set in motion, even-by the power of steam, "they were 
created by the sacrifice of the Indian manufacture. Had India been independent, she 
would have retaliated, would have imposed prohibitive duties upon British goods, and 
would thus have preserved her own productive industry from annihilation. This act 
of self-defence was not permitted hershe was at the mercy of the stranger. British 
goods were forced upon her without paying any duty, and the foreign manufacturer 
employed the arm of political injustice to keep down and ultimately strangle a com¬ 
petitor with whom he could not have contended on equal terms.”—(Quoted by Romesh 
Dutta, Ibid, pages 262-263.) 

Anotlier important Indian industry wiiicli succumbed to tbe jealousy 
of English, manufacturers, was ship-building. That ship-building was an 
ancient industry in India, and that Indians carried on navigation to far 
distant climes east and west, has been fully established by Dr. Eadha- 
kumud Mukerjee in his valuable History of Indian Shipping.” JBoth 
Darius and Alexander had hundreds of vessels constructed in India. 
Indian river craft navigated Africa and went as far as Mexico. Again 
from the Coromandel Coast Indians navigated as tar as Java, Sumatra, 
Borneo and distant Canton. 

“ A 'hundred years ago,” says Mr. Digby, “ ship-building was in so excellent a con¬ 
dition in India that ships could be (and were) built which sailed to the Thames in com¬ 
pany with British-built ships and under the convoy of British frigates.” 

The Governor-General (Dord Wellesley) reporting in 1800 to his 
masters in Leadenhall Street, London, said :— 

The port of Calcutta contains about 10,000 tons of shipping, built in India, of a 
description calculated for the conveyance of cargoes to England . . . From 
the quantity of private tonnage now at command in the port of Calcutta, from the 
state of perfection which the art of ship-building has already attained in Bengal 
(promising a still more rapid progr6ss and supported by abundant and increasing supplies 
of timber), it is certain that this port will always be able to furnish tonnage, to what¬ 
ever extent may be required for conveying to the port of London the trade of the 
private British merchants of Bengal.”—(Quoted by Mr. Digby in Prosperous British 
India, page 86.) 

* But, says Mr. Taylor :— 

“ The arrival in the port of London of Indian produce in Indian-built ships created 
a sensation among the monopolists which could not have been exceeded if a hostile 
fleet had appeared in the Thames. The ship-builders of the port of London took the load 
in raising the cry of alarm ; they declared that their business was on the point of ruin, 
and that the families of all the shijwrights in England were certain to be reduced to 
starvation.”—{History of India, page 216.) 

Tbe cry prevailed. The Court of Directors opposed tbe employment 
of Indian skips in tke trade between England and India. In doing so, 
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Bays Mr. they eniployed an argument wliielg in Borne of its terrn.% 
Bounds very curious at the premmt times wlum so many laH(‘ars are 
employed by all the great limss of lUmnue’s running to the Kant. After 
r(‘.citing otlier reasims against ship-building and ship-manning In India, 
the (!ourt said in tluur despatch, dated 27th January, IHtU 

Benideg ihtwi ebjeeticaiH which apply to tlee mtmHure gcncmlly, there i»- 
one that Hob partioularly agaiiwt «hip« whewe veyage^M eoinmenee from India, that tlu^y 
will uauiUly be manned in great part witli laneara or Indian Hailem. M,<ni of that race 
are not by their phynical frame and ooiwtitutien fitted bm the navigation of eold ami 
bt)iMterou8 latitmles ; their natur(» and habitH are formed to a warm climate, and tibort 
and easy voyages performed within the «phcu*e of periodical wind« ; tln^y have not 
strength enough of mind or body to encounter the hardahtpa er perili to whieh wlu|«i 
are ImMo in tne long and varioui navigation between India and Kurope, eaptuiially in 
the winter storms of our northern seas, nor have they the csourage which can be relied 
on for steady defence against an enemy • . . But this is not all. The nativii 
sailors of India are • - , on their arrival here, led into sccMiei which soon divest 
them of tlm rcsspeet and aw# they had ontewtained in Imlia for the Muropean elmracier 

. . . The contcunptuouH n^xuds whicli they disHeminate on their return oannofe 
fail to have a very unfavourable iiUluenee upon the minds of our Asiatic subjects, whose 
revc^rence for our character, whiclUiaH hitlnudo contributed to maintain our siipromaoy 
in the Mast, will be gradually changed . . . and tlu^ elUnstH of it may prove 
extremely (b^trimeutal * , . CouHidered, tlnu’ofore, in a physical, moral, commer¬ 
cial, ami political vitw, the anparent conHeqtiencea of admitting lJu'se Imlinn Haihira 
largely into our navigation, form a strong additional obj(X!tion to tlie (umet^nion of 
the proposed fmivib'ge to any ship maimed by them.*’ (Appendix No. 47—>SuppIa' 
ment to Fourth lieport, Fait India Company, pages (piotini by Mr. IHgby in 

MrUi^h IndiiC* at pages 101403.) 

Tliu lascmrs of to-day aro only tlio Buctt;p4BorB of thoBo wlic^ omorged 
from tlm ports <d Kathiawar and navigated from theuee to Aden and 
Moeha to the ]<limt African coast and to tlie Malay Peninsula. It is 
poHsildt^ an Indian lascar in thc! early nineteentli century, fmditig himself 
in Jiondou, may have indulged himself just as Jack to-day dm^s, wlum 
he lands in any important Intlian port. Pmt it. (‘.annot but In*! n^griddful 
that such small c<»nsidi‘ra.ti(mH WiUH', uHowimI to waugh a.f. all agaitisi, 
Indian navigation to England. And it is ditrsmlt to (^xpn*HH iti word.; 
the mu)nomi(*. and poIit-icaJ bmst'S whioh this attiliah^ has nuuuit for 
Ihigland as wtdl as India. How much lad ter would hav«‘ hmm the posi¬ 
tion of India, how infinitely sl.rougfu* t-hat of England, if Indian shipping 
fuul been allowiul to grow, and hud grown as slu'pping in otlnu’ count ri»‘s 
has grown during the. last forty years, and laum availalde to India ainl 
the Empire in this Imur of nee(i. 

Mr. Honu^sh Dutia has shown in his Economic Ilist-ory of Priiisli 
Indiathat this contJnue.d io Ih^ tin* H(d4h*d policy o7 England towards 
India for fifty years and tnore ; that, it was opcmly avowt*d heforo tin* 
J|ous(* of (Vnnmons and vigorously pursued till 1833 ami later; and 
that- it- elTistfually st,a.mp(sl out- many of (In* nalioim! induslri(‘s cd India 
for tin* btmefii. of Enidish mannfaeturns. Mr. Ariiolil 1\)yubm* luH 
(rxprcHHtHl tin* HaJiu* vii*w r-- 

FugliMh iinlu«t.nf*ii wcmbl mrtf hiivt; iulvimeed «o rivpiclly witheul proteulitm, but I he 
iyifcem, once ei4tabii«lnHi PmI te perf»eiufil wrnugbeg an the purt ef rival imbuHtrieH. emi 
Bacrificed India and tin) Cokmici to our great mimufaclureB.”—’ ('/’/a indunirial Itrvolw 
(ion of th§ Mightecntk Cintury in MnghntU by Arneld Tt>yubee, page 58.) 
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English Industrial Revolution. 

us now turn to England to see what happened there during the 
uiod. The industrial revolution, which has powerfully affected 
ndustrieSjds said to have begun in England in 1770 :— 

770,” saya Mr. Cunningham, “ there was no Black Country, blighted by the 
>n of coal and iron ttadea ; there were no canals or railways, and no factory 
:h their masses of population. All the familiar features of our modern life, 
most pressing problems, have come to the front within the last century and a 

—{The, Growth of English Industry and Commerce, by W. Cunningham, Part II, 

o the middle of the eighteenth century English industry was in 
backward condition. The state of that industry is thus de- 
by John Richard Green :— 

igh England already stood in the first rank of commercial states at the acces- 
orge the Third, her industrial life at home was malhly agricultural The wool 
gradually established itself in Norfolk, the West Riding of Yorkshire and the 

of the south west; while the manufacture of cotton was still almost limited 
ester and Bolton, and remained so unimportant that in the middle of the 
L century the export of cotton goods hardly reached the value of fifty thousand 
?here was the same slow and steady progress in the linen trade of Belfast and 
nd the silks of Spitalfields. The processes of manufacture were too rude to 
large increase of production . . . But had the processes of manufacture 

5 efficient, they would have been rendered useless by the want of a cheap and 
is of transport. The older main roads had broken down. The new lines of 
often along mere country lanes which had never been more than horse-tracks 
A new ora began when the engineering genius of Brindley joined Manchester 
ort of Liverpool in 1767 by a canal; the success of the experiment soon led to 
sal introduction of water-carriage, and Great Britain was traversed in every 
by throe thousand miles of navigable canals. At the same time the new 
e was given to coal which lay boneatli the soil of England. The stores of iron 
. lain side by side with it in the northern countries had lain there unworked 
le scarcity of wood, which was looked upon as the only fuel by which it could 
I In the middle of the eighteenth century a process for smelting iron with 
i out to be effective ; and the whole aspect of the iron trade was at once revo- 

Iron was to^ecome the working material of the modLern world ; and it is its 
X of iron which more than all else has placed England at the head of industrial 
The value of coal as a means of producing mechanical force was revealed in 
ery by which Watt in 1766 transformed the steam engine from a mere toy into 
wonderful instrument which human industry has ever had at its command 
Throe successive inventions in twelve years, that of the spinning jenny in 
e weaver Hargreaves, of the spinning machine in 1768 by the barber Arkwright, 
ule ’ by the weaver Crompton in 1776, were followed by the discovery of the 
n. But these would have been comparatively useless had it not been for the 
of a new inexhaustible labour-force in the steam engine. It was the combi- 

such a force, with such means of applying it, that enabled Britain during the 
ars of her struggle with Erance and jNapolcon to all but monopolize the woollen 
n trades, and raised her into the greatest manufacturing country that the* 
seen.”—(Green’s Short History of the English Peo'ple, pages 791-92.) 

IS Mr. Cimningliam lias pointed out:— 

ations and discoveries often seem to be merely fortuitous; men are apt tb- 
» new machinery as the outcome of a special and unaccountable burst of in- 
nius in the eighteenth century. But ... to point out that Arkwright 

were fortunate in the fact that the times were ripe for them, is not to detract 
merits. There had been many ingenious men from the time of William Lee 
Dudley ; but the conditions of their day were unfavourable to their success. 

Luction of expensive implements, or processes, involves a largo outlay ; it is 
while for any man, however energetic, to make the attempt, unless he has a 

de command of capital, and has access to large markets. In the eighteenth 
lese conditions were being more and more realised. The institution of tho 
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Bank of Enpjland, and of other Banks, had given a great impulse to the formation of 
capital; and it was much more possible than it had ever been before for a capable mam 
to obtain the means of introducing costly improvements in the management of hia 
business.”—(Orowih oj English Industry and Commerce, Part II, page 610.) 

The Bank of England had been formed in 1694 as an instirument for' 
procuring loans from the people at large by the formal pledge of the 
State to repay the money advanced on the demand of the lender. 

" But for more than sixty years after the foundation of the Bank, its smallest note 
had been for £20, a note too large to circulate freely, and which rarely travelled far 
from Lombard Street. Writing in 1790, Burke said that when he came to England in 
1750, there were not ^ twelve bankers’ shops ’ in the provinces, though 4}hen (in 1790) he 
said, they were in every market town. Thus the arrival of the Bengal silver not only 
increased the mass of money, but stimulated its movement j for at once, in 1750, the 
bank issued £10 and £15 notes, and in the country private firms poured forth a flood of. 
paper.”—(Brooks Adams The Law of Oivilization and Decay, pages 263-264—quoted 
by Mr. Bigby at page 33 of his book.) 

“ In 1756, when Clive went to India, the nation owed £74,575,000, on which it paid 
an interest of £2,753,000. In 1815 this debt had swelled to £861,000,000, with an annual 
interest charge of £32,645,000.” {Ibid, page 33) . . . “ The influx of the Indian 
treasure, by adding considerably to the nation’s cash capital, not only increased its stock 
of energy but added much to its flexibility and the rapidity of its movement.” {Ibid, 
page 31.) . . . '‘Very soon after Plassey, the Bengal plunder began to arrive in 
London, and the cflect appears to have been instantaneous, for all authorities agree 
that the ‘ industrial revolution,’ the event which has divided the nineteenth century 
from all antecedent time, began with the year 1760. Prior to 1760, according to 
Baines, the machinery used for spinning cotton in Lancashire was almost as simple as 
in India ; while about 1750 the English iron industry was in full decline because of 
the destruction of the forests for fuel. At that time four-fifths of the iron used in the 
kingdom came from Sweden.” 

“ Plassey was fought in 1757, and probably nothing has ever equalled the rapidity 
of the change which followed. In 1760 the flying-shuttle appeared and coal began to 
replace wood in smelting. In 1764 Hargreaves invented the spinning jenny, in 1779 
Crompton contrived the mule, in 1785 Cartwright patented the power loom, and, cliief 
of all, in 1768 Watt matured the steam engine, the most perfect of all vents of centra¬ 
lising energy. But, though those machines served as outlets for the accelerating move¬ 
ment of the time, they did not cause the acceleration. In themselves inventions are 
passive, many of the most important having lain dormant for centuries, waiting for a 
sufficient store of force to have accumulated to set them working. That store must 
always take the shape of money, and money not hoarded, but in motion.”—(Brooks 
Adams The Law of Civilization and Decay, pages 259-260.) 

Mono)?' came from India. Mr. Digby says inliis Prosperous British 
India * 

“ England’s industrial supromacy owes its origin to the vast hoards of Bengal and 
the Kamatik being made available for her use, . . Before Plassey was fought and 
won, and before the stream of treasure began to flow to England, the industries of our 
‘Country were at a very low ebb. Lancashire spinning and weaving were on a par with 
the ^pfesponding industry in India so far as machinery was concerned ; but the skill 
which Isad made Indian cottons a marvel of manufacture was wholly wanting in any of 
the Western nations. As with cotton so with iron ; industry in Britain was at a very 
low ebb, alike in mining and in manufacture.”—{Ibid, pages 30-31.) 

Tbougb tbe power loom was constructed in 1784, power weaving did 
not become a practical success until the dressing-iiamc was invented in 
1803. Up to 1801, the cotton goods sent out from England to India 
amounted in value to £21,000 ; by 1813 they had risen to £108,824. 
When the charter of the East India Company was renewed in that year, 
its monopoly of trade with India was abolished, and British traders 
obtained a fresh outlet into this extensive Empire. The enormous in¬ 
crease of the imports of English manufactured cottons into India in 
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subsequent years hardly needs description. . By the end of the century, 
India had become the largest single market for them, its demands for 
British cotton goods having been just under £20,000,000. In the year 
before the war they had risen to £44,581,000. 

Effects of Exports of Raw Produce. 

Another factor which has powerfully contributed to India becoming 
more and more agricultural is the policy pursued by the British Govern¬ 
ment in India of encouraging the exports of its raw produce. Para¬ 
graph 5 of our Report has discussed the effects of these exports and that 
of the advent of the railway and the steamship. But it seems to me 
that, for an adequate appreciation of the results, the matter requires to 
be treated at greater length. 

In the eighteenth century the Colonies of England were looked upon 
as plantations ” where raw produce was grown to be sent to the mother 
country, to be manufactured and sent back to the Colonies and to the 
rest of the world. After the American •War of Independence the new 
Colonies were allowed to work out their own destinies, and they began 
to develops their manufacturing power by protection even against British 
manufactures. Since then, in the expressive language of Mr. Ranade :— 

The great Indian Dependency of England has come to supply the place of 
the old Colonies. This Dependency has come to bo regarded as a Plantation, growing 
raw produce to be shipped by British agents in British ships, to be worked into Fabrics 
by British skill and capital, and to be re-exported to the Dependency by British mer¬ 
chants to their corresponding British Firms in India and elsewhere.”—{£Jssays, page 99.) 

This is best illustrated by the case of cotton. The Court of Directors 
of the East India Company began so early as 1788 to take an interest 
in the question of the cultivation of cotton in India, and expended con¬ 
siderable sums in various attempts to stimulate its growth. Since 1858, 
the Government of India have, at the instance of British manufacturing 
interests, taken steps from time to time, to improve the quality and 
quantity of cotton produced in India. The latest evidence of this is the 
appointment of the Indian Cotton Committee of last year. I dq not 
complain that this has been done. On the contrary, I thinly enough has 
not been done in this direction. I think India can grow, and ought to be 
helped to grow, much more and better cotton, and should be able to 
help both-fingland and herself with it. But my point is that the policy 
which the Government has hitherto pursued has been one of encour¬ 
aging the exports of raw produce. Its policy has not been to encourage 
thp conversion of our raw cotton into manufactures. The doctrines of 
free trade and of laissez faire, and an undue regard for English interest! 
and the fear of interference with English trade, have prescribed the 
policy which it has had to pursue. 

Railways and Commerce. 

The construction of railways in India was mooted by the first Lord 
Hardinge. He left a minute in 1848, and his successor, Lord Dalhousie, 

803 



took up tlio Kul)|('ct.. It waH in 1855 that Lord Daliumsio wroto his- 
great liailway iniiuih^ and gave <iu> flrat tttiinuhm to railway conatrue- 
tion. India m inihdifod to hint for f ho railway, uh alao for (1hi telegraph. 
(Saya hiw (tmiaent. liiogra[)Iier, Sir William Hunter : — 

Thw wa.i miwtdtrly itttm iKit tinly wutiitt lut tniiiHoluliiiit thii iiawly 
torritorlttH of lutlia by hi« milwftyn, iiimI liiiiiimifioly ilu^ pownr 

of hi» militiary fttrwnt afc tivory fHtiiifc of f.lto Kfu|tiro» but ho woubl ubo » railway ootwirua- 
titui m ft bftit ttt briui^ tm|Ut4i.l iiuil outorpriiio t.o lutlift on a ptitilo whi«h liitd uovtu’ 
outorod tho iituiqiniiilou of tiny jiroviouii (bivomordltwriil 

“ In ttll tho»o tirmiigoiuoulii,** uouiiuuoM Hir Williiim lliiuttir, Lord Uftlluuiftio htul 
froiu tho outlet a vigdaut oyr it) tho tuoraiuifilo^ iw|*iiote of hi» ridtway * I'ho 
aouuuerotfti Audmu'iftl ftdviyHi.ig<«,* Iw wr«»to in bi« ntfUft^orly uiituikuiii lliiilwayii, * wlibdi 
India, would darlfft from tlioir oMtaldlHhuirut iirt\ I truly bolitwo, boycuid idl itrtiftud 
©alottliitlon. Cdr«t irncsti are tiHimliig with produeti thoy oaruioi db|io»o t»f. Othoi’i* 
aro iaautily iKifiririg whiit tlioy wouhi (tarry in abufidiwioii, if ortly it amdd Iw 
whifchor it k lUHtdod, Enghincl i>i oalling liloud for the ctottoii wliicdi Iiulia doui alrirndy 
produoo in worno dogrou, luul wouhl produro Mutlleiont in qtitilit.y» and |ilfintifill in (|Ufyi- 
iity, if only thoro wohj providod ilut iltiing mmm of (uinvayiififii for it from distant 
piaiUM to iho Hov(n‘al part*! luioptt'd for itfi Hidpmont. Kvt*ry itiuroiwo o! fttolliyoii tor 
imdo ha.i hv.mi ftitondrnL im wo Imvo mnm, with an inciroaHotl diunand for artkdoa of 
l'’uro|>oftn prodtmo in tho numi di itant nruktUH ot India ; and vvo fmv« yot iti hmrn fclio 
oicUmt ainl valun cd tlin intorrhHtiv,o whinli may l»r oatablinlioti wiiti pnoplo hoyond our 
pi’iiuonti frontier, and whioh w yoiirly and rafudty inoroasiug. SinpH from tnmry pait 
of fch,« worhl csrowd our porta in iK'arnh of pioduro whicdi wi* luivo, or tuiubl obtain in 
ttui intfrior* but wlilcsh at pruHoui wo tmntn»t prtditably fatch tluuuio ; and lunv luarkotM 

opfiuifig to ud on thl.d wdn of tho glolat undor iiiraum?»tftnoc'M whitdi dofy t4io forc-»ighi 
of tUu wi«o«t to ustiinatu thiiir probables viduo or uak'ulitfcis tlioir futum oxfcoiitd 

** Lord DidhouHio provided froo play for tbo muroantih* pti'eidbilitiog of tlio riiilwaya 
by roinovirig tfho proviotia ohook-i and luiiilfftnaoa on Indian trades, Hir Edwin Anudd 
iuim up thiMo nioadurc*ii in a pithy marginal nofas: —* All porte in Lulia mttibi froo/ 

** Thuunnroomitintod inipuliw wlnwh Lortl Didhoiwio thuagavo to fitdian tradii iuii.y fm 
rrmlb/ttd by tlio following flguroi. Ihiring hi« otglifc yi.»r« of ruin fcho os port of raw ciottoii 
inoro than doubhsd itaolf from l| nulliotm wtorling to tdiwo on millions. The us port 
of grain iiudtiplioil by moro than fjiowfold from £HnOdHlci in lH-18 to £2*fHKk0fK} In iHfifI 
. , Tho (eitftl osporti of morohiimiiHh row from Ll| millionM fitoiling in IHIH ttj 
ovor 23 tnilliouH in IHfiiK 

**'bho \ant imutM .0 of prodmUivo indioUry, ropro.umk'd by tln^no flgurt^a, oji.ifdtnl 
iho Imhafi population to purohirso tin* rnaiiutiu’turoa of Ettglaml on an unpr**fiodontr«l 
Hrabs, 'I'ho iirtpoiPi of ocittou gooda and iwiat into India r«rio f'lom ihfoti inillionii utoilmg 
in IHIH to t»| milllomi in iHfitk Tim total impmTiof nmndiinidiMo and f roa^uro imnoaMtnl 
dufing Urn oigbt yr^atn from IP| to millions.”«--■(Itulora of India Hotioa 
by Sir W. VV llunirr, pagi’a lill, 1113dlHl.) 

T itni fully alivi* tte i4uMulvaiit.it‘;o;4 whiuli ritiIway.H iutvt* rutifiuTihl on 
luclia. I c|iiu!.ftl frutu Kir Williitm iliiufiu’ft» phtiw liuw ihtur iiitru** 
tluciitifi nllVofutl Iiiiliuii ittiltiMkrtPH, A.^i Idird IhdhcniMiti’s tiiitiutt* Bhcnvft, 
CHIP uf ilip olijotdH wlurh Ikvy wvvv iiitaiuIiHl l«i Horvu wttf! ilm prcuuuiiuu 
oi Englibli l.mdts uiul (uuiitiiurup witit Iiulia. Idiat, witn tluui tin* ptilinv 
of i!m (lOVcMUiunuifb I do rc‘yrct I tint it wag uot (Jiou nlso fin* 

of (dsv<‘rnnuuit to promott* Irnlinu ifidutdrioM, for Hum Itidiu would liTivc* 

proMfHU’od iiH wt‘ll m Knylatnl. It in p;u1 iouL-hrly in in* iryivlfml I hat 
wlnui ( Im'V dneidt'd fe» dt'vobipo ;i v;ud :-yr.lfiii of r;uh\;iyn tii lndia» tlmv 
did uoi uLscs cbmid'* In dt'vtdtepo I lio ifuiiaiid ptotd iiidiiufry, I*ur if llmv 
bad doiu‘f lari* would have* Imtii a luurh prop,tor and !in»n* rapid 
PXtotmiou of itiilwayg, lifumiFc* t Imj' \vtuihl liavo cuint I fulia. luiicdi logr . 

ac’poidiug to ofiic'iiil ft*idiiuo!i)% tin* pricu* of iron wan iiirna.srd fifty pur 

(Wilt, hy rcgiTofi of freught and iaiidiiig uliargufr ami wendd have* npullud 



fuiicli greater benefits to the country than they have. The adoption of 
Hiutli a policy had been urged long ago both by Indians and by Englisfi- 
iteau In a paper which lie read liefore tlie ludustrial Conference at 
Poona in Mr. llanade said 

Maay yearn ago Captain I'ownHona of tlui Ordnanea Department obiorvrd in hit 
work on the Minora! Woalth of India that nothing ntrikoa tho itrangt^r who «tudiof Indian 
ooonomy io mucdi an ilu^ coutraHt hotweam tlio bounty of Naturo anti tho poverty of Man 
in tfn^ matter of thin iron indtmtry, Kntiowtai mt)ro riohly in iron oro than ahnoat any 
ofclior atmnfcry in tiio world, India hap, in a tiommorcial Honeo, no iron indrmtry at 
alL’^—imgt'H IhSOfiO.) 

“ Mr, .Ball, Deputy Suporintendeut of tho Cloologieal Hurvey, In Ium work on Koono- 
mie dotdogy obHtuwtm that if tho Covornmcuit had HtarOul tlio manufaetun^ of iron on an 
oxtemltnl waalti at tim tiriu^ of tlu^ lirHt oponing of tho rnilwaya, gn^at benolitB would liavo 
aoeruod to tho Htato. If th<^ Stato waa juntiliotl iu undoitaking tho tsonHta'uotion td 
itH own railways, tluwc^ wan nothing intunwiatont with prinolplo in its uiuiortaking the 
mauufaaturo of ita own iron any intu’o than in it« inauufacJturo <d'mlt or t>piunt 'I'ho 
olfcHd, of itH tMtahlinhing fath-orioH for iron manufaotnro throughout India wtnild 
hav(% iti Mr. Bnira opinitm, tsnablod iho Ktaio to keep vast luniii of immoy In curmilinr 
tlon, and wouhl havo givou tjinpluymont to largt^ uumhorH tif piMiple whtj now resort to 
.'uu’ioulturt^ an thoir <mly nwmre.o Tho golden opportunity wai allowed to pasi, and we 
lind ourmdvoH in tho ationmIouH situation that aftor ono hundred and fifty yoari of 
Biitinh ruhj, tho iron rowouraoH c»f India remain untlevekipud, and the country payn 
about ton* ororos of rupeoM yearly fesr ito iron supply, while the old race of ir<m ameltera 
iind their occupation gotio.”—-(AWei/#, pages 10440l>,) 

'I'hnt. could Iiuvc liecu done Ih proved by the. HU<!e.e.HH o£ tho great 
Tatii. Iron and Hte(^l Workn. 'I'he Oovc'-riinient liuvet'arned tho gratitude 
of JiidiatiH by I'bei nu})|tort tluiy gave* to tlie Hcbeuie, and it i.s a inatter 
(d ;’:reati Halisfae.tiou tliat thes llriu lias ri'iidereil Hifjjual Hervioes l.o tlie 
(iovcnuiu'iit and (.lui l<’jiu]»ire. during f luH war by a ready Hupply of rails 
and .shell ,si<‘el for use. in MeHopotjunia and Itgypt. Hut if tlie. (loverii- 
iiient hiul lakeii up the. ([ueHl.ion of tlie niaiiufaetiiro of iron, and steel 
when the HciieiueHof railways wer(> |U’ojeeted, or even later, the industry 
would have been establislKul in the country much earlier and the entire 
iiuin.strial prospect of t.he eountry would havo been altered and improved. 
It was not done, because, unfortunately for India, it was not tho policy 
of the Oovernment then to promote Indian industries. 

1 have dwelt at some lengt.h upon thi'se facts to remind my English 
fc'llow-Hiibjeels how largely England is imh'bted for her “ industrial 
eUleieney ” and jirospm'ily to her coniu'ction with India, and how grave 
an economic wrong has been done t.o India by the policy pursued in the 
]ta.st., wit h t.he olijeel. that this should induce them tho more to advocate 
and insist iiiion a truly liberal policy towards India in the future. I 
have also done fliis to dispel the idea that ludians are to blame for the 
decline of their indigenous indimt.ries, or timt (Iiey suffer from any iuliere.ut 
want of capacity for industrial de.velopmcnt on modern lines, and that 
Europeans are by nature more fitted than Asiatics for success ju manu¬ 
facturing pursuits. I have shown that up to tho middle of tlie eighteenth 
century England herself was an agrioultural country ; that for tliousands 
of years and u]) to tho beginning of tho last century India exe.e.lled in 
manufactures as wi'll as in agriculture, and that if during the century 
she came to ho predominantly agricultural, this was duo to the special 

* Tho value of these imports had risen by 101344 to 25 croret, 
805 



treatment to which she had been subjected and not to any want of 
industrial capacity and enterprise among her people. 

The Result—Frequent Famines. 

The decline of Indian industries^ the growing imports of British 
manufactures and the exports of raw produce from India, led inevitably 
to the impoverishment of the manufacturing classes in all parts of the 
country and drove a growing proportion of the population to depend 
more and more upon the land. Out of a total record export of 58f 
millions in 1878-79, only 6| per cent, represented the value of what 
could properly be called manufactured goods, 93|- per cent, being mere 
raw produce. In 1880 the imports of manufactured goods were valued 
at £61,397,561. By the combined operation of these two causes the 
country was reduced to an economic condition which exposed it to the 
aggravated evils of frequent famines. Sir Horace Plunkett, whose 
inability to join us I most sincerely regret, pointed out in his valuable 
Report of the Recess Committee of 1896, that similar causes had led 
at an earlier period to similar results in. Ireland. Speaking of the effect 
of legislation which had struck at all Irish industries, not excepting 
agriculture, he said :— 

It forced tlie population into entire dependence on the land and reduced the country 
to an economic condition involving periodical famines.” 

In India there were five famines between 1800 to 1826 ; two between 
1826 to 1850; six between 1851 to 1876 ; eighteen between 1876 to 
1900. According to Mr. Digby, the total mortality according to official 
records, between 1854 to 1901 was 28,825,000. Writing in 1901, 
Mr. Digby said :— 

“ Stated roughly, famines and scarcities have been four times as numerous during 
the last thirty years of the nineteenth century as they were one hundred years earlier, 
and four times more widespread.” 

I agree with my colleagues that, apart from the other advantages 
which railways have conferred upon India, they have had an important 
effect in lessening the disastrous results of famines. Grain can be carried 
to tracts affected by famine with much greater ease now than could be 
done before, and deaths from actual unavailability of food can be pre¬ 
vented. Since 1900, when the second'Famine Commission, over which 
Sir Antony (now Lord) MacDonnell presided, made its report, the prob¬ 
lem of famine relief and famine administration has also been placed 
on a satisfactory basis, and an admirable Famine Code has been drawn 
up. In regard to palliatives much has been done ; but in respect of 
prevention, the hand has been slack.” And this I regret to say, not¬ 
withstanding the fact that many of the reinedies which we recommend 
to-day were recommended nearly forty years ago. 

After the disastrous famine of 1877-78, the Government was pleased 
to appoint an Indian Famine Commission to enquire how far it is 
possible for Government by its action, to diminish the severity of famines^ 



or to placo tlu> poopio ia u bdtcr coaditioa for oaduritig them.” Tn 
their Ihvport tlio ComaiiHHion HHi<l - 

** A main nauso of thf^diwwtrouH ooriMtHiuoriooii of Indian faminofi^ and oim of tlio 
grc»at(wt dinioulfifiH in iho way of prc»vi(iiiig rcdittf in an (dfoaldiid aliaixs in to ho ftiund 
in Urn faoi tiiati tlm groat nia«H of t4m jKsopIf^ dirootly dopond cm agrionlinrt', lunl that 
ilicu’fi ia no othor iriduniry from whicdi any oonHidcnitblo pari of ihc< pcjpuiaiion dcnivon 
its Hupfsori. 'rhc5 faiinro of ihc5 UKiial rains ihuH tlc^privoH ihci lalamring cdmiH, n« a wlndiS 
not only of iho ordinary Hupplicw of food ol)iiunal>lo at priooH wif.hin tlioir rt^atdi, Imt 
ako of ilu5 HolcJ canploynumi i)^y vvhicdi iln^y c‘.an oaru iho moaiiM of pretouring ii, dim 
oomphde^ rennody for iliin condiiton of iliiugH will hcj found cmly iti iijo dc^volopmcmi of 
iiiduMiricn oilior ihan agriouliurt^ and indo,pondcmi of ilio duc?tujiiioa:4 of iho iomious ” 

Tin*, ])rino.i|)Hl r(*.(n)!iuiH‘!ulnd4(uiH wliic‘Ji iJuif. C^oiuruiHHHni Hiacl«‘. for 
tlm (uic‘-oiirn‘0‘ni(n!t of a divio’Mit.y.of oo.coipaiioiiHamon^^ tlH‘ ju’opht 

arc .'-ui vn,luah!<‘, c-tnl :;o touch in liiu* wilJi toaoy of our own rc‘c‘oouiu‘iula« 
iiooH, iliah I reproduce^ lJi« to indow. ""iltuy nuid > - 

“ I. Wo hav(M*Iru^vv'horo oxprc^i-iuc'd ottr opinion ihiii ai iho rooi ctf mnoh of iht^ povorty 
(»f iho pcnplce of India, and c»f iho rklcH io wluoli iln^y arc* c^xposod in iioitsonfi of aotiroJiy, 
li(‘H I.Ih* unforinnait' curcmnisianc5o that agrionlinro iorm« aitnoni tlio «oIc^ oooupation of 
iho miiuH (jf ihe^ popidaiicm, and that no rcmiocly fem prewmi cwiJu cam Im (‘ontploio which 
does not incjludci ilm inirodtitiilon of a divorsiiy of oocupniictmi, through winch thomorpluH 
population may hc^ drawn from agricuiliural 'purntilfH and lod to fiml iho means of huIo' 
si»iono.o in manufaoiurchi or aomo such cun ploy memtH.’* 

Aiidj aftc‘.r referring io ilu^ obniac.lc'H iihat ilien Htood. in ihe^ way (d 
the invt^Hlvnteni of Englinh cuipikd in Jiidia, and after urging rcMWona 
why dinuji Hhd.tudd (undd not then Ih^ givtup ilu^y proc-ctHhul i,o nay • 

“ <1. Thoro arc\ howcwor, clirooiionH in whicdi wo havo no dcnihi ihe^ (iovcu'nm<*ni 
might UHofully aid in fostering iho Inoc^piicm cd mnv industric’s. n'hc^ iniroduoticjn cd ioa 
onll)vn(4on and mnmifa,o(.un^ (h an iimianco cd iho am’o.oaaful {iciiem cd ihc\ (Jovcu’nnumi 
whioh should onc.ounii'.c’ fto'ihc'r tucwHtiroa cd' a like tdmnicic‘r In this caiao, ilm (hevi'rn- 
nicmi aiartc'd (ehmiaiuma. im{)oricHl (tlunc'iio workmcai, diatnluncd iicasl, ami hrouglii 
thc^ induairy into a tujudition in whicih i(a oomuu'ndal anocoaH wh.h no longcn*‘ctouhiluL 
It thou rciircal from any nharo in ii, sold iiii plantaiiona, and loft ilio tiedd ic^ primiti 
©apitalwis. Tho anliivaiitm cd' cunoluma hi a monauro cd a acmiowltai atmilitr dwuoriptioii 
though it him not yot pasaod oniiroly into iho hands cd privatai poraotw. 

** 7. fti troaiing of iho improvemmni of agrioul(.uro, wo fiavo indioaiotl how wo think 
tho niorc^ uoicmt.iilo ftmihoda cd* k'urofiti may hcf hrdughi into pmcjiltml operatiem In India 
by ihe^ ludj^ cd fu>ooially irainod entporta, and iht^ «amo gomu'al Hyid.cmi may, wo holiovo^ 
Ih4 appliod with huooomh hotli to thee actual oporniiunw cd' agriculturo and to tho propara- 
tlon for tho marlcot cd' tlm raw agrlmdturnl iitaphai cd tho country. Nor dam thorn appemr 
any nmum wl»y acstion cd this Hort should atop at agricmltural produco, and tdmuld not bn 
nxtcmdcHl to thc» cnamifaoturcai whicdi India now produoos on a Ktmill «oaln or in a rudn 
form, and whicdi with Homo Improvomont might ho cntfiootod to find cudargod naloi, or 
oouhl iakci tho placo cd atmiHar artiolc^H now imported from forcagu cjountric'H, 

** H. Among tho articdc'U ami procjoHHOH io which thc'so rcmuirkH would apply may bn 
namod tho manufaoturc^ and redlining cd migar; tho tiumiiig of hide’s ; the’ manufatituro of 
fabrins of cotton, wool and Milk ; then firoparation of hbroH of othor sortH, ami of tobacco ; 
the manufacturers of paper, pcd-tc’ry, glaan, map, oiln a.ml oamtlc'S. 

** th Homo of thewr ark am alrcauly practiHcal with huocc’^'h at Novcuiimcmt CHtablish- 
memts, iuoh aa tho kunory at Oawnpur, whioh largely supplic's harm’ss for the army, 
and tho carpet and other manufactums carried on in icomcc cd tho larger jailM : and thiie 
inatitutions form a nuolnus, around which wo may hoj)© to son a gradual iprnad of'similar 
indmitry. Idioy afford practical ovidtmeer of the iuocciM of the arte praotiiod, and are 
Bchocdrt for training tho people of the country in improved methods ; and io long m any 
such institutions fairly wupply a Ciovornimmt want, whkdi cannot bn pfo|:mrIy nud other- 
wiio, or carry on an art in an improved form, an|l therefore guide and eduoate private 
trade, their inllucnce can hardly fail to be beiudleiak Idle same may be said of the work¬ 
shops of the (Government and tho railway companies which are c’liacntial for the Moecial 
purpOHOs for whioh they are kept up, and gradually train and disHoniinate a niom skilled 
claii of artizans. 
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10. The Government might further often afford valuable and legitimate assistance 
to private persons desiring to embark in a new local industry, or to develope and improve 
one.already existing, by obtaining needful information from other countries or skilled 
workmen or supervision, and at the outset supplying such aid at the public cost. So far 
as the products of any industries established in India can be economically used by the 
Government, they might properly be preferred to articles imported from Europe, and 
generally the local markets should be resorted to for all requisite supplies that they can 
afford. We are aware that steps have been takcii within the last few years to enforce 
these principles, fut more can certainly be done, and greater attention may properly 
be paid to the subj ect. 

“11. Otherwise than as above indicated, we do not think it desirable that the Govern¬ 
ment should directly embark in any manufacture or industry in an experimental way. 
Such experiments to bo really successful or valuable must be carried out on a commercial 
basis. The conditions of any Government undertaking are rarely such as to give it this 
character, and the fear of incurring an undue expenditure on what is regarded as only 
an experiment will often lead to failure, which will be none the less mischievous because 
it was thus caused 

“ 12. There is no reason to doubt that the action of Government may be of great 
value in forwarding technical, artistic, and scientific education, in .holding out rewards 
for efforts in these directions,and in forming at convenient centres museums or collections 
by which the public taste is formed and information is diffused. The great industrial 
development of Europe in recent years has doubtless received no small stimulus from 
such agencies ; and the duty of the Government in encouraging technical education is 
one to which the people of England arc yearly becoming more alive, and which it is 
certain will bo more adequately performed in the future. All the causes which render 
such action on the part of Governments desirable in Europe apply with greater force to 
India. Experience, however, is still wanting, even in England, as to how such instruction 
should be given, and for India it will be hardly possible at present to go beyond the 
training of ordinary workmen in the practice of mechanical or engineering manipula¬ 
tion. ! 

13. To whatever extent it is possible, however, the Government should give assist¬ 
ance to the development of industry in a legitimate manner, and without interfering 
with the free action of the general trading community, it being recognised that every 
new opening thus created attracts labour which would otherwise be emplo3^ed to com¬ 
paratively little purpose on the land, and thus sets up a new bulwark against the total 
prostration of the labour market, which in the present condition of the population follows 
on every severe drought.” 

The cry of Indians for the promotion of Technical Education and 
Indigehous Industries. 

This valuable Eeport was published in 1880, but it seems that little 
heed was paid to its most important recommendations. Little was 
done to encourage indigenous industries ; less to promote technical 
education. In the meantime the Indian National Congress, which was 
organised to focus Indian public opinion and to represent the wants 
and wishes of the Indian public to the Government, came into* existence 
in 1885. At its third session in 1887 it passed the following resolution :— 

“ That having regard to the poverty of the people, it is desirable that the Government 
be moved to elaborate a system of technical education, suitable to the condition of the 
country, to encourage indigenous manufactures by a more strict observance of the orders, 
already existing, in regard to utilising such manufactures for Estate purposes, and to 
employ more extensively than at present, the skill and talents of the people of the 
country.” 

At its next session, in 1888, the Congress urged the appointment of 
a mixed Commission to enquire into the industrial condition of the 
country as a preliminary to the introduction of a general system of tech¬ 
nical education. It reiterated this request in 1891, 1892 and 1893 



In 1894 it affirmed in the most emphatic manner the importance of 
increasing public expenditure on all branches of education, and the 
expediency of establishing technical schools and colleges. It repeated 
the same request in 1895. In 1896 when a famine had broken out in 
a more or less acute form throughout India, it again urged that the 
true remedy against the recurrence of famine lies in the adoption of a 
policy whicfi. would enforce economy, husband the resources of the State, 
foster the development of indigenous and local arts and industries which 
have practically been extinguished, and help forward the introduction 
of modern arts and industries.” In 1898 it again prayed, that having 
regard to the poverty of the people, and the decline of indigenous indus¬ 
tries, the Government will introduce a more elaborate and efficient scheme 
of technical instruction, and set apart more funds for a better and more 
successful working of the same.” In 1904 the Congress urged the estab¬ 
lishment of at least one central fully equipped polytechnic institute 
in the country, with minor technical schools and colleges in different 
provinces, and repeated that prayer in 1906. In 1906 it urged that 
primary education should be made free, and gradually compulsory, 
all over the country, and that adequate provision should be made for 
technical education in the different provinces, having regard to local 
requirements. It reiterated the same prayer in 1908, 1909, 1910, 1911 
and 1913. After the outbreak of the war inl914, the Congress urged the 
Government to adopt immediate measures to organise and develope 
Indian industries. As the years rolled on, the need for industrial develop¬ 
ment was more and more keenly felt by Indians. Since 1905, an Indian 

^Industrial Conference has met year after year, as an adjunct of the 
National Congress, and it repeatedly pressed upon Government the 
need for providing technical, industrial and commercial education 
throughout the country. It has also urged various other measures 
for the encouragement of indigenous industries. But neither the recom¬ 
mendations of the Indian Famine Commission nor the representations 
of the Indian National Congress, nor those of the Indian Industrial 
Conference, produced much effect. Speaking at the Industrial Con¬ 
ference convened by Government in 1907, Sir John Hewett, the then 
Lieutenant-Governor of the United Provinces, said:— 

“ The question of technical and industrial education has been before the Government 
and the public for over twenty years. There is probably no subject on which more has 
been written or said, while less has been accomplished.” 

The earlier portion of Chapter X of our Eeport, dealing with industrial 
education, shows how little has been done up to this time to provide 
such education for ijie people., A few years ago the Government of 
India instituted scholarships of the annual value of £160, not exceeding 
ten in number, to enable Indians to proceed to Europe and America 
for special training, but it was not. necessarily to be technical. Under 
this system 100 students have hitherto gone abroad for such training. 
Finding the provision to promote the scientific and industrial education 
of Indians in the country wholly insufficient,-a few Indian and European 
gentlepoien^started an Association in Calcutta in 1904, one of the objects 



of jVhicli was ^ to enable distinguished graduates of Indian Universities 
to prosecute further studies in science in Europe, America, Japan or 
other foreign countries.’ Since 1910 the Bengal Government helped the 
Association with an annual grant of Ks. 5,000, which has been reduced 
to Es. 2,500 since the war. Eai-Jbgendra Chandra Ghose Bahadur, 

’ Secretary of the Association, told us that over 300 students had been 
sent abroad with the assistance of this Associ5.tion for such education, 
and that 14-0 of them had returned, of whom 130 were employed. He 
also told us that his students had started twenty new factories and were 
in charge of several factories employing a capital of over forty lakhs of 
rupees. This shows how keen is the desire of Indians to obtain technical 
education and to devote themselves to the industrial regeneration of 
their country. The Government of India have recently increased the 
mimber of technical scholarships to thirty, and have revised the rules 
regulating the grant of such scholarships, which are in some respects 
an improvement on those they have superseded. But these scholarships 
are too few to meet the requirements of the situation. Adequate 
provision for imparting useful industrial and technical education both 
at home and abroad, remains yet to be made for the youth of India. 

Progress of other Nations in Manufactures, and its Efect on India* 

Eeference has been made in Chapters II, VI and VII of our Eeport 
to the growth of certain industries in India during recent years with 
Indian capital and Indian control, the most important among them being 
the cotton mill industry, the Tata Iron and Steel Works and the Tata 
Hydro-Electric Works. So far as this goes, this is a matter of sincere’ 
satisfaction. But the progress is altogether small. In the nieantime, 
since 1870, other nations have made enormous progress in manu¬ 
facturing industries. I would particularly mention Germany, Austria, 
the United States and Japan, as their progress has specially affected 
India. They have each done so by devising and carrying out a 
system of general and technical education for their peoples, accom¬ 
panied by a system of State aid and encouragement of industries. 
And these nations—and several others besides—most or which have 
built up their industries by some form of State aid or protection, have 
taken full advantage of the policy of free, trade to which India has been 
subjected, to purchase raw produce fromTndia and to flood her markets 
with their manufactured goods. India has thus been exposed to ever-ex¬ 
tending commercial subjugation by these nations, without being armed 
and equipped to offer a resistance and without being protected by any 
fiscal walls or ramparts. This incessant and long-continued attack has 
affected her agricultural as- well as manufacturing industries. Her 
indigo industry has nearly been killed by Germany. Before 1897, when 
Dr. Bayer produced artificial indigo, Germany had been importing 
vegetable indigo of the value of over one million sterling. A few years 
afterwards she was exporting artificial indigo of three times that value. 
Germany’s bounty-fed beet sugar gave the first serious shock to the 
ancient sugar industry of India, and it has sufiered and is continually 



■ siifToriug from tho cointn^tition of foreign Bugnr. Tii 19i;i-44 Garmariy 
ami Aimiria. pnroliaBcnl frorti India raw niaterialH amounting to £24,220,400 
in valuc% or jimt a little Icbb ttuui om^-sixth of tlio total output, 
whiles the imports to India from these' two eountries amounted to 
£11,004,141, The. exports to tlie United Kingdotn in Urn sanni year 
amounted tci £:]8,2.1fn78(), lunl i4ie iniianis from the Ifnitc'd Kingdom 
to £7a;iHH,l4ll 

Forty or fifty years ago, Japan was far IxJiind India fioth in agri- 
ctiK.ure and imliistries, .But her Oovernmeut and pc‘oph% working in 
conjimcition, liave lirouglit almut a wonderful developimmt of hm* indim* 
iUes Imilt upon Ui systmu of t<‘(‘.hni<‘al (‘dii<*ation whicdi iiie.lu<h‘d every¬ 
thing required to (uiabk’s luu’ to cKuuipy h<‘r proper plae,<* iMuong the 
mam!fn.eturing nations of world/ Japan t.akeH in a largV' propor** 
tion of the*. (vxpori»s of our notion, and nlie m*nds us an increaHing (|iia!itifcy 
of lu'r e.oi.ton goods and oilier manufactures. The average, of her total 
imporis of i\n\ five*. prc*.-war ycMirs I909-10 to 191344 was 2d} per cent, 
of our 1.(441.1 imports. Tlie share*, of her imports in the yc‘ar (Uiding March 
1917, was 8*9 jaw cent, of tin*, t-otal. Tho total imports of India (excludiitg 
£28,97)9,70(1 of tr(‘.aHUT0, hut iiuJuding Govfunimmt HicuT.s) iunount(*ci, 
in the year (mding 3Ist March 1914, to £I27,n38,(i38. In the. imports 
of the (Ivt*. pre«waT years 1999-10 to 1913*44, the e.Vi*.rag(*. shan* of tlie 
Unit.t‘d Kingdom was 02*8 per c(mt. ; of tlu^ other parts of the lirilish 
Empire, 7 juu* e.ent. ; of tin*. alli(\s ((^xnJuding Japan), 4*(i pm* ei‘ni.. ; of 
Japan, 2*5 pc*.r e.<*nt. ; of tin*. Unit<*d Kta1(‘B, 3*1 per e(*nt.. ; of .lava, fr4 pet 
e(‘nt. ; a.nd of tin* othc*r fonugri (■.oiintric*s ([ulneJpally (humiany and 
AuHt.ria4lungary), I3e0 p(‘r (*,ent. 'fin*, slian*. of the primupal cunmi-rieB 
in flu* im[HU’ls of the yiMir <‘,nding 3lHt March 1917, wa.H ilu^ United 
Kingdom, 08*7 per cent,; oihm* parts of tin*. BriUsh Kmpirc*, 7 pc‘r (amf.. ; 
allies (('-xcluding Japan), 3“3 per emit. ; Jajian, 8*9 pm* cumt. ; the United 
States, 7*3 per (‘,mit.; Java, 8*9 per c.cmt.; and other foreign countries^ 
5*9 pc‘r cent. 

ddic*. (*,xtmit 1.0 which India has thus come to he diqamdent upon 
other e.ount.ric's for thc^ raw ihatcrials and mamifaci>ur(*d ariic.h's mams- 
sary in t!u*. daily lif(\ of a modern civilisc'd community is dcpiorahhn 
Tl\i\ following classifitHl table of the imports whicli cairns int.o India 
in the year ending March 1914, will give an idea of the extent of tliis 
de|)en(h*.ncc 

/.-'••/'’oofi, drink^ and tobacco ..... 1(1,441,.1110 

Fiih (exoludiag emnned fi«h) .... l!0H,.i:i0 
Fruits and vtigcaablus.7f>S4>H3 
Clmin, puls© and flenir. 
Liquora.l,2IH,CI42 

ProviHioiw and oihnan’i atof©« ... . . l,CI4U,0B7 

Hpicofl.1,154.87a 

Hugar ..l),l)7lVi5I 

Ttm.152,400 

Other food and drink, nr,, coffee (otlior than roasted 
or ground) hops, etc..511,025 

Tohaooo. 501,025 
1 
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iL—Raw ^nnterialH and pmliicCf and artlden mainly un-> £ 
mannjaclured 7,038,380 

(k»al, coko, and patent fuel • * . . . 710,020 

Uunm, rosina, ami ice 175,704 

JiidcjH and ikina, raw 101,000 

Metallic oroa ami iierap irnn «ir iitetd fur nianufac- 
turn 41,077 

Oila. 2,034,011 

ScHitla, imsluditiig nil aecda , . , . . 53,431 

d'idlow, atearine, wax 150,038 

'IVxtilc materifda 1,201,510 

Wtaal and timber ...... 515,500 

MiHcellaneoua (including Hlielk, obank, cowriea, OhIi 
manure, pulp of wood iind ragM for paper) . 1,1.40,873 

ilL-^”Ariicles wholly or rnwhily fnannfaciured . . 90,700,443 
Aj»i>arc4 . . . ^. 1,000,380 

Arum, ammunition and military hlorea . . 230,713 

C'arriagea and ear«, inclutling cycleu and nuitor earn 1,422,007 

(Jhemieak, druga and meduuncH .... 1,005,(030 

(hitlery, hardware, implemeutfl (except maeliino 
tooLn) and iuHtrumenta ..... 4,201,140 

and colon re 1,510,033 

Furniture, csabinet»ware, and inanufacturim of wood 224,323 

Clbw^vfiire and earthenware .... 1,728,007 

llide« and «kin«, tanned cm dreiied, and leather * 206,083 

Maohinery of all kindw (inoludiiiK belting for machi¬ 
nery) 5,508,307 

Mf'talii, iron and itcel and inanufaotiire« thereof . 10,033,249 

Midali, other than iron and Bteel and manufao- 
turoM thereof ....... 41,010,801 

Paper, paste hoard, and statiemcry . . . 1,524,082 

liailway plant and rolling stock .... 0,0815704 

Yarn and textile fahric'-’t ..... 50,300,043 

MiseellantHnw (iueluding printa, engravings, pictures, 
rubber manufaeiurei-i, ntnt»k<u*«’ reciuiiiitet4, soap«, 
»pirit« perfiuned, stiiOoi and wlnpa, stom*s and 
marble, toilet ret|ui«ites, toys, and nniuiiiiteH ftu* 
gaim*n and iiports, umhrelhi« and umhrtdla fit- 
lingi).5,055,903 

IF,“-i/wcfl5raco«.f and nndnAm/led, induding Iwmg 
animaln^ fodder^ bran poUank and nrlklmt imporkd 
by ponl 1,010,135 

V^'^OoP^rntae.rU ^5;rw ....... 5,373,350 

Total value fjf all imptu’lH, exehidingt trennure £127,538,(>3H 

(liapt-cM* IV^ of our Rt*|>or(. fpvc'H a more analvHtul aiul oriticml HUin- 
mary of tlu^ iudusi.rial dcOicicuieic'H of India. It- similarly points out 
that tlio list of industri(*H whioli, though tin* midorialH and articdc*H wc 
import am (‘mmtial alike*, in pemea^ and war, an* laoking in ihis country 
is lengthy and oinimms; and tliat until tln*y are brought into nxistence 
m an adecpiate gcal(% Indian capit-alist-H will, in tinu‘8 of p(*actT bc^ deprived 
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of a number of profitable enterprises, whilst, as experience has shown 
in the event of a war which renders sea transport impossible, India’s* 
all-important existing industries will be exposed to the risk of stop¬ 
page, her consumers to great hardship, and her armed forces to the- 
gravest possible danger. With the abundance of our raw materials,, 
agricultural and mineral, with the great natural facilities for power 
and transport, with a vast home market to absorb all that we may 
manufacture, it should not be difl&cult to effectively cut down this list,, 
if the Government will equip the people for the task by providing the 
necessary educational and banking facilities and extending to them 
the patronage and support of the State. How the Government’ may 
best do this is the question we have to answer. 

Government Industrial PoKcy in Recent Years. 

I have little to add to the history of Government industrial policy 
in recent years which is ^iven in Chapter VIII of the Report. The 
account given there of the efforts made by Government for the improve¬ 
ment of Indian industries shows how little has been achieved. But 
I do not agree with my colleagues when they say (paragraph 111) that 
this has been owing to the lack of a definite and accepted policy, and to* 
the absence of an appropriate organisation of specialised experts.” I 
share with them the regret that Lord Morley did not approve that part 
of the proposal of the Madras Government made in 1910, which urged 
that Government agency should be employed to demonstrate that 
certain industrial improvements could be adopted with commercial 
advantage ; and I am thankful that in modification of that order, Lord 
Crewe, by his telegram, dated the 1st February, 1916, authorised the 
Government of India, pending final orders on this Commission’s Report, 

to instruct Local Governments that in cases in which they desire to* 
help particular industries they may do so, subject to your approval and 
to financial exigencies, without being unduly restricted by my prede¬ 
cessor’s rulings.” But I cannot endorse that part of the Report which 
speaks of the deadening effect produced by Lord Morley’s dictum 
of 1910 on the initial attempts made by Government for the improve¬ 
ment of industries.” (Introductory, page xix.) I think my colleagues 
have taken an exaggerated view of the effect of Lord Moiiey’s 
refusal to sanction the particular part of the Madras Government’s 
proposal to which reference has been made above. In justice to Lord 
Morley, and in order that the orders which he passed on the subject 
of technical education may be properly appreciated, I will quote below 
the following two paragraphs from the despatch in question, dated the 
29th July 1910. Said his Lordship :— 

I have examin-ed the account which the Madras Government have given of the 
attempts to create new industries in the province. The results represent consider¬ 
able labour and ingenuity, but they are not of a character to remove my doubts as to 
the utility of State effort in this direction, unless it is strictly limited to industrial in¬ 
struction and avoids the semblance of a commercial venture. So limited, interference 
with private enterprise is avoided, while there still remains an ample and well-defined 
sphere of activity. The limit disregarded, there is the danger that the new State 
industry will either remain a petty and ineffective plaything, or will become a costly and 
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hamrdouH I j^yiiipatlusit) with tlui (*(iuftiivjiicw iwid i.li« Miuimii Ckivemmtmfc 
ift thnir anxiaty for t»h« ituiuHtrial (Invt?it»(}iiiwit id tliH |ir«vincu% Imi I think that it it 
moro llktdy to ini n^Lardotl than pmtnotod hy tlio div<*r«ion to StaltMUanai^od oommor- 
oial ontt^rpriHoH of funclM wiiioh aro iirgiintiy minirod for tho oxttnisiini cd‘ inciustrlal and 
toohrdoal itwtruntion. 

'riio poiiisy whioh I ant proinirnd to nanotion ii4 that Htatti fuudu may ho oxpondod 
upon familiariHing tho pooplo with tiuoh irnprovoinonU in tho inotfiodn tif produotiou 
aH modorn imionoo and tho pmotioo of KtirtJiHian c?ountrio« oan ; furthor than 
thii tho Htato whcnihi not go, and it nuiiit ho loft to privattJ onttirpritto t(t tlonnnmtrato 
that tlumt^ irniirovoimnitH oan ho adopUnl with oomrnortnid jwlvautngo. Wdhin tho 
limitH horo indiaatod It ai>poaw to mo that tlu» ohjoote whioh tlio ImluHtrhd (tmfortuKm 
had In viow oan all ho aooompIlHhod hy moatw of toohnioid and ituluHtrial mdioi>l« ; it 
-ii In mioh Hohool« that a knowlotlgo (d mw imliiHtrhiii and now p,r<iooaMOJi tian ho im|nirtod, 
that tho UHO of now imphnnontH oan hont ho taught and tim tcHjhnittn! akill of tho arti- 
iani most rciadily iniprovod. In a loathor soluud tho nndhod of ohromo tanning oan 
bo dernonstratod and taught | in a woaving ntshoid tho indigonoun hand loom oan bo 
improved and tho iwlvantagu of tlio irnprovomont domoiisfcraft^d. If tho Mtilmok aw 
properly managt«l they will supply tho private eapitalwt with Instrmdod workmen 
and with all the information ho rc^iuiroH for a oommereial venture. I’o convert the 
leather or weaving hcUooI into a (lovernmenl factory in order to demoniitraie that 
articles can he mjirmfuetHr(‘d and sold to tlni puhlits «t a profit, goes, in my view^ btiyond 
wliat in d(*,Hirahle and beyond what is foimd nctausary in other i^rovinees. My oojeo- 
tions do not oxteml to tlu^ (^stahlinhitumt of a lmrt*ati of iudnstrial information, or to 
tho diBH(miinatit)!i from nnch a eentre of inteliijnnH'.o ami advice r(‘gn.rding new indus- 
trioH, proccHHCH or api)Uances, provided that nothin^!; in done calculated to inUu'fcre with 
.private onttn’priH(i.” 

Ab Lord Crewo poiulod out iu liia doHpatoU No. 2d-ilovouuo, dated 
March 12tli, 15)12 

** The (lovcuauucnb of Madras B(M*i!U*d to have placed too limited a cenKtruoiion 
upon the onlern given in my prcdcccHSor’s (h^npateli tif 2*Jth duly, 11)10. The policy 
which he then mmjtiened waH that Slate fund« might he expended upon familiarising 
tlm poepie with such luethodn of proihmtion as motlern Hcienee and tlm practice of 
European countries coultl Huggent. This need not be interpreted aa coidining instruc¬ 
tion solely to industrial schools. I am prepared to rtmognke that In certain caws in- 
straction in industrial ichools may he inMuuicicnt and may reepdre fo he supplemouted 
hy practical training in workshopi, where the application of new proecsties may be 
demonstrated ; and there is no objection to tht^ purehaHc and maiutenauce of expori- 
mcntal plant for the purpose of chmionstrating the advantage of improved machinery 
or new proecHHOH and for aseerlatniug the data c»f produ<;tion.** ’ 

[ndiuli' public, opinion no donbi; dc^gii’cd hhai him (Jovornimmi nhould 
go faiilier iluui Lord M-orloy had Banci-ione.d. Ibih (wtoi ho, ilmy would 
liavo 1)0011 gratcdid if action bu*d bocni takiui witldn tho “ ample*, aii-d 
wcll-deiincd nphorc of activity whicdi be had Hiunddomul; if tin*, funda 
which it waa propontnl to divc^rt to Htate-inanagi*d (‘.omimTcial c.ntor- 
pTiBCB, had bmui dovol.cd to the (vKicrmioti of induHirial and tecilmieal 
inatruction for w'hic',h bin Lemkhip naid, they warn urgently 
required ; if State fuuda had beau “ expeduled tipoii fanuliariaiug the 
people with sutdi improvementa in the uiethoda of production aa 
modern scnencc and the practice of European conntrieH e.ould Hnggeatd^ 
Their complaint wiiB that that was not doiun It in .said in paragra,ph 
.199 of the i{(‘porfc that tlie (iovernnicnt (of India) Im.d m'itiun’ the 
organisation nor tin*. (ujiiipnHmt to giv(‘, (dlVcd. (‘v<‘n lo tiu* (U)inpara- 
tively liniii.cal jujiiey snnirTiourd by Ja»rd idorhqn'^ Th<^ obviona answer 
in that the necessary organisation and cujuipment should have been 
created. 

A Welcome Change. 

Tlie outbreak of tho war dr(*,w forcible attention to tlui (‘xknii of 
Indiak dependence upon couatiu^s outside tlm liriiish Kmping parti¬ 
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cularly upon Germany and Austria, for the supply of many of the 
necessaries of life for her people, and some time after the commence¬ 
ment of the war, the Government of India resolved to examine the 
question of the industrial policy which the'Government should pursue 
in the altered state of things in India. In their despatch to the Secre¬ 
tary of State dated the 26th November 1915, Lord Hardinge's Govern¬ 
ment put the case for a change of policy in very clear and forceful lan¬ 
guage. They said:— 

“It is beooming increasmgly clear tliat a deiGimte and self-conscious policy of im¬ 
proving tlio industrial capabilities of India will have to be pursued after the war, unless 
she is to become more and more a dumping ground for the manufactures of foreign 
nations who will be competing the more keenly for markets, the more it becomes 
apparent that the political future of the larger nations depends on their economic posi¬ 
tion, The attitude of the Indian public towards this important question is unani¬ 
mous and cannot be left out of account Manufactuiers, politicians and the literate 
public have for long been pressing their demands for a definite and accepted policy 
•of State aid to Indian industries : and the demand is one which evokes the sympathy 
of all classes of Indians whose position or intelligence leads them to take any degree 
of interest in such matters.’’ The despatch emphasised “ the need for an industrial 
policy which will enable technical education in India to produce its best results, and 
which will lighten the pressure on purely literary courses and reduce the excessive 

■demand for employment in the services and callings to which these courses lead up.” 

Finally the Government said;— 

“ After the war India will consider herself entitled to demand the utmost help 
which her Government can afiord to enable her to take her place, so far as circum¬ 
stances permit, as a manufacturing country.” 

The acceptance of this policy by the Secretary of State for India 
and the appointment of this Commission to consider and report in what 
ways this help may be given was welcomed by Indians with feelings 
of gratitude and hope, like the dawn of day after a dark and dreary 
night. But the hope is occasionally clouded by a recollection of the 
fact that the Labour Party joining with the Irish Nationalists and the 
Lancashire vote mobilised its force against the Government in England 
against the raising of the import duty on cotton goods in India—even 
while the Indian cotton excise duty which India has regarded as a 
great and crying grievance all these twenty-one years, was still allowed 
to continue—and that so highly honoured a statesman as Mr. Asquith 
gave his support to the Government policy only on the understanding 
that this in common with all other fiscal issues would be reconsidered at 
the end of the war. Indians remember, however, with gratitude the 
firm attituxle which Mr. Austen Chamberlain, the then Secretary of 
State for India, adopted in "the matter, and the reply which he gave 
to the Lancashire deputation that waited on him with reference to that 
simple fiscal measure, without which, as he told the deputation, it would 
have been impossible for India to make the contribution of £100 millions 
to the cost of the war. 

The brief narrative which I have given here of the industrial rela¬ 
tions of India with England, and of the policy which England has pur-, 
sued towards India, will, I hope, lead some of those of my Enghsh 
fellow-subjects, who are unwilHng to let the Government of India protect 

.and promote Indian industries under a wrong apprehension' that that 
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would injure English interests, to recall to mind how much India has 
contributed to the prosperity of England during a century and a half, 
and how much she has sufiered by reason of the illiberal policy which 
has hitherto b^n pursued towards her. It will lead thein, I hope, to- 
reflect that the result of this policy is that, after a hundred and fifty 
years of British Rule, India, with all her vast natural resources and 
requirements, is the poorest country in the world, and that comparing 
her pitiable condition with the prosperous state of the self-governing 
Dominions which have enjoyed freedom to develope their industries, 
they will recognise the necessity and the justice of allowing India liberty 
to -regain national health and prosperity. Such a policy will not benefit 
India alone. It will benefit England also. For if India will grow rich, 
if the standard of living in India will rise, her vast population will 
naturally absorb a great deal more of imports than it does at present. 
This view was repeatedly urged by Mr. Dadabhai Naoroji, and it is 
fully supported by the history of other countries which have become . 
prosperous during recent times. The United States offer an illustration. 
The following figures show how their imports have grown with their 
prosperity:— 

Year. Imports in millions 
of dollars. 

. 1860   353 ' 

1870   435 

1880   667 

1$90   789 

1900 . . • . 849 

The same truth is illustrated by the history of the commerce of 
Japan. As Japan has been developing her own manufactures and 
growing in affluence, she has been furnishing a rapidly growing market 
to the merchants of the world. The following table makes this clear :— 

Annual Average Imports op Japan in Recent Decades. 

Values in Millions of Yen. 

Prom the 
United 

Kingdom. 

Prom Prom Prom other! Prom all 
— Germany, U. S. A. Countries. Countries.' 

1881-1890 . . A9-6 3*4 4*2 19-3 46*5 

1891-1900 • • 46-6 1 
1 

14 8 22-8 87-0 171*2 

1900-1909 • • ; 84-3 36*1 65-S j 199-8 386-0 . 

Commenting on the growth and variety of imported manufactures 
in the United States noted above, Mr. Clive Day says in History 
of Commerce ’’ (page 668):— 

“ It is probable that tbe United States will always continue to import manufac¬ 
tured wares like those named above, in great variety and amounting in the total to. 



considerable value. We cannot afford to refuse tbe contributions of peoples who have* 
specialized in various lines, and by reason of inherited taste and skill, or with the aid 
of exceptional natural resources, can offer us what we cannot readily produce ourselves.’^ 

This is exactly what I would say with regard to our future, assuming 
that we are allowed to develop our home industries to the fullest extent 
we can. But I need not labour this point further. I am glad to find 
that the Committee on Commercial and Industrial Policy after the 
War ’’ of which Lord Balfour of Burleigh was the Chairman, has- 
expressed the same view. In paragraphs 232 and 233 of their Final- 
Report they say:— 

Whilst Europe as a whole may be said to be divided into settled fields of inter¬ 
national competition where local circumstances, convenience of transport, and suit¬ 
ability of production for local needs, have become the controlling factors, there remain- 
vast markets still practically untouched for the future development of the exporting 
nations of the world, China, with its 400 millions of population, an old and industrious 
civilisation, must in the near future develop its already great and growing demands 
for products of our trades. There are great potentialities in India and there is alsa 
the demand of Siberia and the smaller Ear Eastern countries, which are hkely in future- 
to afford profitable markets. 

“ It is true that in this sphere the competition of Japan will have to be increasingly 
reckoned with, but we have no doubt that with a rise in the standard of living of East¬ 
ern peoples, there will come a corresponding increase of the quantity and improvement of 
the quality of the goods demanded. This development cannot fail to be of advantage- 
to British industry, and for this reason, if for no other, we desire to emphasise the import¬ 
ance of aljl measures, including particularly the rapid extension of Kailways, likely to 
promote the economic weU-being of India.” 

Tbe bope of Indians for tbe industrial development of tbeir country 
bas been further strengthened by tbe knowledge that, like tbeir noblo 
predecessors in office, the present Viceroy and the Secretary of State are 
also convinced of tbe necessity of a liberal policy being adopted in respect 
of Indian industrial development. They have read the following passage 
in tbe Report on Constitutional Reforms with great satisfaction:— 

“ On all grounds, a forward policy in industrial development is urgently called for„ 
not merely to give India economic stability; but in order to satisfy the aspirations of 
her people who desire to see her stand before the world as a weU-poised, up-to-date 
country ; in order to provide an outlet for the energies of her young men who are other¬ 
wise drawn exclusively to Government service or a few overstocked professions ; in order 
that money now lying unproductive may be applied to the benefit of the whole com¬ 
munity ; and in order that the too speculative and literary tendencies of Indian thought 
may be bent to more practical ends, and the people may be better qualified to shoulder 
the new responsibilities which the new constitution will lay upon them. These consid¬ 
erations led Lord Hardinge’s Government to recommend the appointment of the Indus¬ 
trial Commission which is at present sitting. 

“ These are political considerations peculiar to India itself. But both on economic 
and military grounds imperial interests also demand that Iho natural resources of India 
should henceforth be better utilised. We cannot measure the access of strength which 
an industrialised India will bring to the power of the Empire; but we are sure that it 
will be welcome after the war.” 

How far tbe hope so raised will be realised, will depend largely upon 
tbe decision of tbe vital question wbetber tbe power as well as tbe- 
responsibibty of promoting tbe industrial development of India, shall be 
placed in tbe Government of India, acting under tbe control of tbe 
elected representatives of tbe people in tbe Legislative Council. Tbi® 
factor governs all our recommendations. 

817. 



Industries and Agriculture. 

In Chapter V of the Keport dealing with industries and agriculture 
my colleagues say :— 

“ We take this opportuaity of stating in. the most emphatic manner our opinion of 
the paramount importance of agriculture to this country, and of the necessity of doing 

•everything possible to improve its methods and increase its output.” 

They go on to say :— 

“ Such improvement wiU, we anticipate, be mainly effected by the organisations 
whioh are in process of development under the charge of the imperial and provincial 
Departments of Agriculture, and though the results attained are not yet of much economic 
importance, they are steadily growing and will eventuaUy demand large manufacturing 

• estabhshments to produce the maohmery, plants and tools whioh the raiyata will find 
•advantageous as labour-saving devices.” 

They point out the possibilities of improved agricultural methods 
and suggest that there is much scope for the use of power-driven machin- 

• ery in agriculture for lifting water from wells, channels, tanks and rivers, 
for irrigation and for other purposes, and for improving the land by 

•draining low-lying ground and by deep ploughing, etc. They also 
recommend the provision of hand machinery of improved types, espe¬ 
cially for the reaping, threshing and winnowing of crops. They go on 
to say:— 

“ India is not at aU yet accustomed to the free use of mechanical appliances, and it 
should be an important function of the Departments of Industries and Agriculture to 
encourage their introduction in every possible way. For a long time to come the employ¬ 
ment of maohmery in agriculture in India will largely depend upon the completeness and 

“ofifioienoy of the official organisation whioh is created to encourage its use and to assist 
those who use it.” 

In this counectiou I would draw attention to the opinion of Mr, 
James MacKenna, the Agricultural Adviser to the Government of India, 
At page 29 of his valuable pamphlet on “ Agriculture in India/' published 
in 1915, he says :— 

We have seen that the introduction of European machinery has always figured 
prominently in the efforts of the amateur agricultural reformer. Much success has, 
undoubtedly, been obtained in the introduction of grain-winnowers, oane-orushing 
machinery, etc. But in recommending the introduction of reaping machines or heavy 
English ploughs, caution is necessary. Reaping machines may be useful on large estates 
where labour is scarce, but the whole rural economy of a tract where population is dense 
may be upset by their use. A large amount of cheap labour which ordinarily does the 
^reaping is thrown out of employment; the gleaners lose their recognised perquisites. 
In the case of heavy ploughs, the advisability of deep ploughing has first to be proved. 
In both cases the capacity of the available cattle ana the difficulty of replacing broken 

. spare parts and of carrying out repairs are serious obstacles to the introduction of foreign 
machinery. As in the case of plants, the improvement of the local material which the 
cultivator can himself make and repair and which his cattle can draw, seems the more 
hopeful line of improvement.” 

I entirely endorse this opinion. The diflGlculties pointed out by Mr. 
MacKenna apply with equal, if not greater, force, in the case of power- 

«driren machinery for the purposes indicated above. As my colleagues 
have obsersred ‘‘ in India agricultural conditions are widely different 
from those in Europe and Germany," and ‘‘ as yet very little of mecha¬ 
nically operated plant has come into U3e " here, ‘‘ chiefly because holdings 
are small and scattered, and ryots possess little or no capital." The 



xesults achieved in this direction in the south of India ” are also not 
very important perhaps, if measured by their immediate economic 
effect.’’ While, therefore, I appreciate the value of the use of power- 
driven machinery in the development of agriculture, when economic 
•conditions should favour its introduction, I do not agree with the recom¬ 
mendation ‘‘ that it should be an important function of the Departments 
of Industries and Agriculture to encourage their introduction in every 
possible way"' I apprehend that with such a recommendation from the 
‘Commission, the zeal for promoting mechanical engineering interests 
■and establishments may push the use of power-driven machinery without 
due appreciation of the economic interests of agriculturists in the present 
circumstances of the country. For these reasons, and because in any 
case the introduction of power-driven machinery will take a long time, 
I think it my duty to draw attention to other means of improvement, 
particularly to agricultural education. 

The history of agriculture in India during British rule has recently 
been told by Mr. MacKenna in his pamphlet referred to above. Agri¬ 
culture is by far the greatest of the industries of India, and nearly 200 
millions of its immense population are dependent for their livelihood 
on agriculture or on industries subsidiary to it. The Famine Commis¬ 
sion of 1880 made very strong recommendations as to the necessity of 
establishing departments under a Director in each province to promote 
agricultural enquiry, agricultural improvement and famine relief. The 
departments were constituted, but by a Resolution published in 1881 
the Government of India decided to postpone agricultural improve¬ 
ment until the scheme of agricultural enquiry had been completed. 
Nothing was done till 1889, at the end of which year the Secretary of 
State sent out Dr. Voe^er of the Royal Agricultural Society to en¬ 
quire into and advise upon the improvement of Indian agriculture. 
After touring over India and holding many conferences. Dr. Voelcker 
recommended a systematic prosecution of agricultural enquiry and the 
spread of general and agricultural education, and laid down in con¬ 
siderable detail the hnes on which agricultural improvement was possible. 
An Agricultural Chemist and an Assistant Chemist were appointed in 
1892 to carry on research and to dispose of chemical questions connected 
with forest and agriculture. In 1901 an Inspector-General of Agri¬ 
culture was appointed. Two other scientists were added to the stafi 
in 1903. Mr. MacKenift. says :— 

** The object aimed at was to increase the revenues of India by the improvement of 
agriculture; but nothing was done for that improvement, and the expansion of the Land 
Becords staff and the compilation of statistics almost entirely occupied the attention of 
the Provincial Departments. 

An Agricultural Research Institute was established at Pusa in 1905 
with the help of a generous donation of £30,000 made to the Viceroy 
by Mr. Henry Phipps of Chicago. In 1905-06 the Government of India 
announced that ■ a sum of 20 lakhs (subsequently raised to 24 lakhs) 
would annually be available for the improvement of agriculture. Agri¬ 
cultural colleges were accordingly re-organised or started at Poona, 



Oawnpore, Rabcmr, Nagptir, Lyiillpur and (Joiitibatore. These colleger 
have been doing good work, but; vv.ry progress has been made witli 
t)ho agrictilitiral edneation of the people. 1 wish to aciknowledge here 
t])0 improvement whicdi has been brought about in agricnltnre by means 
of out large irrigation works, wliic^h tlie (Jovernnumt have (jotistrue.ted, 
the improvement of wlieat and (U)tton and in other ways. I^liat itnprove- 
merit has Ireen great and tlte (iovernment is entitled to full credit for it« 
lint I wisli to draw attention to tln^ nrgent need and great possibilities 
of further improvement. IrTigation recpiires to Ire muelr more (‘xteirded. 
A more systematica and extended programme, of improveunent TeepureB 
to be adopted, the most imperrtant item in whicli Hlunild be agricnl- 
txiral education. 

Agricultural Education. 

Writing in 1915 on this snhjcMd Mr. MaeKenna said 

** TIj(ir(s iH prolyaWy no BubjcHii comuHited witli agruniHiire on which fo much ha» 
l)oon writ/km aB agricniltuml f^duesataon ; nont^, porhapH in whitdi hw« has hf^en oUeok'd. 
It m a <5onHfcant anjcict.y to agncultural workora who mainly wtrivo after an ideal which 
Hoome untenahlo. It hae hoon ci(d)a(.od at mimorouB confenmeu^ft ami han b(*<m t.bo text 
of many writers, but there arc^ pracdieally no rc^HuIta to show.’’ “ 'lOunine Oommi«» 
aionora, so long ago as IHSO, exproHBod tlie ■view t/taf riff general advance in. the agrietdiurai 
m/Mcm can be expeeted nntU the rural papvlatian had been mi rdveated an to enable them U* 
take a prmlieal interest in agrmdttmd pragrem and refarm* Tlic««^ vic'Wfi were mm- 
iirmed by tlie Agricultural (Conference of 1S8H . . . The rnoiit important, and 
probably, tlie woundent proponition laid down by th<» conference waa that it man mont 
deniralde to extend frrinmrtf education ammigni ugrieultural ekmen. But with the enun- 
oiation of bluH baaie principle other re«{dwtlonM were paaRod which, while eontalning nuteh 
that wan excellent, probably led io the extraordinary eonfuiion of «ubMca|uent yearw.’' 
lor some time ** the dominating idea wan that it wan neooumry to teseh agrimiltwe iome- 
how* or other, in rural nohoolH, Fortunately thin idea han now been abandoned. It iw 
now agreed that agricultures a« Hueh, cannot be taught in aehoola ; that rural education 
mu«t 1)0 general and agricndtural educat.ion kajludenl ” , . . . “ The view now taken 
ffl that, innkvwl of endeavt)urlng to teach ngri<udture ae «u<?li an fd.tempt ehotild be made 
to impart to the general ucheune of education a nmrktidly agrieidtural eoltmr ami to 
encourag<^ powern of obniuwation and the «(.miy of nature witli special rebu'enee to the 
surroundinga of eacdi Hchool With tluK obj<ud. text booke are being re«writlen no m to 
include liwionH on familiar objeetH; nature Htmiy ia being iauftht and aebool gardens 
have been atarted. 'iliern are, howewer, weriouu ditlleultiew in olitaining mutable tesehera. 
Jkit, ag I have already aaid, more will <lepend on ihe^ natural awakening of the Intelligence 
of pupila by the apread of gimenil education than on RpeeiidiHeil train ng. And in primary 
«oho<d« the ewentinl thing in to <wtabli«h gejuwal education on a firm ba«lH no that the 
pupili may develop powewn of obHervation and of reiiHoning. If thia lie dmiti inierent in 
their aurroundinga will naturally follow," 

Mr. MiuiKctitia Kays in the end: - 

" Any attempt to tenoh agrloultur© in India, boforo inroatigatkm baa provided tb« 
material, i* afundamontalmiateko which has sorioualy rcUrded development, and (liia niiit 
take hcH ailooteil, not only clomontary, but to a muoli p'roal.w ejtU'nt eolli-giuto education.” 

This is wli('.r(( we Ktood after thiiiy-five years of inquiry, discussion 
and trial! 

Other civilised countrieH look a much sliorter period to decide, 
upon a definite coursf'.^of aprictiltural education and liave prospered 
on their decision. In Hir .llorac(> I’lntdcett’s Report of the. Recess Com¬ 
mittee of 1800 an account is given of the systems of State aid to 
agricxiRuro and industry whiedi wore prevalent; before that year in variotia 
countIic^ of Euroixi. Though these rountries, as also America and 
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Japan, have made much greater progress since then both in agricul- 
“fcural education and improvement, that report is still of great value 
to us and will amply repay perusal. I will extract only one passage 
from it here. Said Sir Horace Plunkett and his colleagues 

“ The most positive action of the State in assisting agricnlture is taken in connection 
with education. Everywhere it is accepted as an axiom that technical knowledge and 
general enlightenment of the agricultural class are the most valuable of all levers of 
progress. The great sums spent by the various countries in promoting technical educa¬ 
tion as applied to agriculture, as well as to other industries, prove this. M. Marey- 
"Oyens, the head of the Dutch Board of Commerce and Industry, and President of the 
Agricultural Council, says:—‘ Every guilder spent in the promotion of agricultural 
:teaching brings back profit a hundredfold.’ ' Every franc spent in agricultural teaching 
brings a brilliant return,’ says the Belgian Minister of Agriculture in his message to 
Parliament last year. M. Tisserand attributes the great progress made by French 
agriculture since 1870, in a large measure “ to our schools, our professors, our experi¬ 
ment stations, and the illustrious men of science, whom the administration has induced 
to devote themselves to the. study of agricultural questions.” Mr. M. H. Jenkins, in 
his Report to the Royal Commission on Technical Instruction, says, ‘ the results of 
agricultural education in Denmark have been something extraordiaaiy. Danish butter 
is now the best in the world; in 1880 it was described by the British Vice-Consul at 
Copenhagen as “ execrably bad ” ; the progress since is directly traceable to agricultural 
education.’ ”—(Report, pages 54-55). 

It is hardly necessary to refer at any length to the great progress 
of agricultural education and improvement in America or to the enor¬ 
mous wealth and prosperity which has resulted therefrom. But I 
might refer here to the case of Japan. We know that Japan has made 
remarkable progress in agriculture. She developed an excellent system 

•of agricultural education many years ago. In the valuable '' Note on 
Agriculture in Japan ’’ which Sir Frederick Nicholson submitted to the 
Commission along with his written evidence, he describes the system 
•of agricultural education which he found at work in Japan in 1907. 
It is not necessary for me to describe the system here. My object 
•simply is to draw attention to the necessity, in the interests of the im¬ 
provement of agriculture and agriculturists, of early steps being taken 
to devise a system of both general and agricultural education for the 
miasses of our agricultural population. 

I would also recommend that the attention of the Agricultural 
Department be invited to the desirability of carrying out those other 
recommendations of Dr. Voelcker which have not yet been carried out, 
particularly those relating to the “ establishment wherever possible of 
Fuel and Fodder Reserves.” Our attention was particularly drawn 
to the fact that the high prices of fuel and fodder are inflicting serious 
hardship and loss upon the people in general and of agriculturists in 
particular. I may note that we were informed that last year about 
40,000 acres of irrigated plantation were established by the Forest De¬ 
partment in the Punjab, in order to meet provincial requirements. 

The high prices of foodstuffs and the consequent suffering to which 
the bulk of the people are exposed have made the question of increasing 
the yield of our food crops also one of great and pressing importance. 
In Ins pamphlet on the “ Agricultural Problems of India,” which Rai 

"Gangaram Bahadur submitted to the Commission, he argues that “ we 
/are producing in a normal year, just enough to meet our requirements 



(of food conBuiriptioii) with no Hurplun to moot the contingency of a. 

failure of the raiiiB in the enBiiitig year/^ We are also confronted with 
tlio fact tliat in India the yield per acn^ of cropn ia very much lowt^r 
than what it is in other ccnintricH. The ligurcB given by Kai Gangarain 
Bahadur at page 12 and in Table VIII of liiH book are inytructive, Tln^: 
average yield per acre of wheat in Bombay and the United Provinces 
was U250 lbs-; in the United Kingdom, it was 1,972 lbs.; in Belgium, 
2,174 lbs.; in Denmark, 2,526 lbs.; in Switeerland, 1,858 lbs. Tlio 
average yield per acre of barley in the United Provinces was 1,300 lbs*; 
in the United Kingdom, 2,105 lbs.; in Belgium, 2,953 lbs.; in Denmark, 
2,466 lbs*; in Switzerland 1,940 lbs. Tlie average yield per acre of 
maize in the North West Frontier was 1,350 lbs*; in Canada, 3,487 lbs.; 
in New Zealand, 3,191 lbs.; in Switzerland, 2,198 lbs* The average 
yield per acre of in India is only half of what it is in Japan. Tlie 
possibilitic^H of dt‘.velopm(uit that li(^ before us are therefore vast, and 
the call for mcaHur(\s for improvt'me.nt is nrge.tit aiid insistent. It is 
the call both of India a,ml of ilu‘ Umpire, and I. strorigly rc^commend 
that the matter should receive prompt and adctpiate attention from 
the Agricultural Departments- both Imptnial and Provimual. 

In this comuKdion I desire also to draw att.imthm t.(^ the m‘(u\sHity 
of providing greahu* finatunal fa(uIiii<‘H for agihmltnral irnproveanimt. 
So long ago as 1882, that revered friend of India, Sir William Wedder- 
burn, advocated the establishment of agricndtural banks for this pur* 
pose. The Indian National (hngress pressed tln^ suggestion upon 
attention of Government. But it has not yet Imni e-arritnl out. I would 
draw atientioti to the very valuable paper on The. lte»organizati(m of 
Kural Credit in India/^ whicdi was r(‘ad by Mr. Hamuh. bcd’orc* tln^ first 
Industrial Corif(U*(mc.e at Foona in 1H91,» Ubuuuh's A’.s’.sy///.s% pag<\s 41 ^ 
64.) It is a pc)w<‘rfnl plea for f-he <‘,s(ablishmenl. of agricndi.nral baidvs. 
1 might add (4in.t, Ix'HideH otln*r eountih^s imnd-iomMl by Mr. Ilaiiade, 
.lapan has provi(I(‘d such facilith‘s as an'. Is're n'e.onime,tided for the 
iittproveatitmt of its agricultun'. Tlie Japan Year B<iok for 1917 
says :• -• 

** Tlioro are twe kirulii of agruniltiiml oredit. Tiu^y ar(^ Itaig ercnlit. and iihori orcalit, 
Uio former for ihe piirohawe of farm land and for the cievelopmcait of farm land and otin'r 
permanent improveunentH for whieh a loan for a tcvm t»f SO ytm-m or Iomm i« allowed. 1'h« 
»horfc4erm oredlt in one that* in to be twed mostly for purohaiie of fortilis;er«, farm 
imptemonts, or food for oattle. Our banks mmally give credit for a term of five yean or 
losH. There are ako er(‘dit aasoeiationi for suppliunonting these agriqultural buuk.s.’^ 

Technical Education. 

Tlu'. mo(!(un syslem of teclinienJ (‘du<*aticHi may In* said to date* 
from the famous Univi'.rsal K.xhibition lu'ld in London in t4ie. war IH5L 
Spf‘aking generally Knglislinum did not belit^ve iti the value of irndmi- 
cal education, and much cdTort has bmm necessary in England iisolf 
make tliom do sea One of tlu' (‘arliest of thes<' (dTorts was made by 
Mr. J. Scott RuHHcll, who publislusl a valuable book in IHliS, named 
^‘Systematic Technical IMucation for the English Fimph'd’ In this 



book, after showiiig that education should be both general and special,, 
he said:— 

“ The highest value in the world’s markets will be obtained by that nation which has- 
been at most pains to cultivate the intelligence of its people generally, and afterwards 
to give each the highest education and training in this special calling. In other words, 
the value of the nation’s work will vary with the excellence of the national system of 
technical education. All I have said above seems axiomatic. To me it is so, but I trust 
the reader will not be offended if I am obliged to treat it quite otherwise. The English 
people do not believe in the value of technical education. Still less do they believe in 
the value of a national system of education, and still less in the duty of the Government, 
the legislature, and the educated part of a community, to undertake the education of a 
whole people. I am therefore compelled to prove as mere matters of facts that which 
the accomplished scholar, or observant traveller, takes as an axiom on which argument 
is wasted. It is the object of this chapter to prove that technical education has brought 
good of a national and commercial kind to those who possess it; that the want of it is 
attended with pecuniary loss, and that there is social danger to the community in our 
continued neglect of it. 

“ Of late years a series of great pubHc events have been taking place, which have 
been of great national value in serving to awaken the British people—^Eor half a century 
they had been enjoying the fruits of the inventions of a few men of genius who had created 
the whole system of modern manufacturing, and Providence had also endowed them 
with the accumulated wealth of countless centuries stored up in the bowels of the earth 
in the shape of coal and iron, ready to be used or wasted and worked out in this manu¬ 
facturing century. The genius of a few men having set coal and iron to do the manu¬ 
facturing work of mind and man, the citizens of England had begun to think that it was 
they who were superior in intelligence and civilization to the un-coaled, un-ironed, un¬ 
engineered nations around them. For half a century nothing occurred to awaken them- 
from this dream, and for that half century the works of Enghsh engineers and English 
iron and coal bore the highest reputation, and earned the highest prices in the world. 

“ Eighteen years ago there began a series of competitive trials of intelligence and) 
skill between the citizens of the different civilized nations of the world. The scene of 
the first trial was in London in 1851. It was the famous Universal Exhibition of the 
Industries and Products of all nations. In that great school the civilized nations of Euro'pe 
had their first lesson in technical education. They wore able to sco in how many things 
England retained her hereditary excellence and England was able to see in how many 
branches of taste and skill other nations possessed qualities in which she was wanting.” 
—{Systematic Technical Education for the English People, by J. Scott Russell, London, 
Bradbury, Evans & Co., 11 Bouverie Street, 1869, pages 79-81.) 

Mr. Russell went on to say that up to 1851, and for many years 
after, England held supremacy in the great objects of manufacturing 
and constructive skill. But she lagged behind othe§ nations in some 
other arts. For instance :— 

'‘The Exhibition of 1851 had disgusted the whole nation with its blue earthenware 
plates, cups and saucers, borrowed from the 2,000 years’ tradition of China, and with 
its huge lumps of glass, called decanters and glasses, cut or moulded into hideous dis¬ 
tortions of form . . . All England was struck by the amazing superiority of some 
continental nations in the beauty and grace of design, which sufficed to convert the rude- 
and nearly worthless material of clay and flint into valuable and invaluable works of art, 
in earthenware and glass. She occupied the four years’ interval between the Exhibi¬ 
tions of 1851 and 1855 in collecting and diffusing through the manufacturing countries 
the best models of the best masters, in establishing for the potteries and glass works 
schools of design, and in training teachers f«r art workmen. These young institutions, 
already bore fruit in 1855, and (when the second Exhibition took place in Paris in 1855). 
England was no longer outstripped in pottery and glass.” # 

On the other band, the Exhibition of 1851 made the French and 
German nations fully realise their inferiority to England in the manu¬ 
factures of iron and steel, the great instruments of skill, industry,, 
mechanical power, and transport. When the Exhibition of 1855 took 
place, it was found that they had already recorded much advance in 
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the manufacture of iron, steel and other metaL They had, already 
established schools in every metro'polis, large town, or centre of industry^ 
^for educating professional men and masters^ for training foremen and 
^shilled workmen, and for educating apprentices,^' 

The fourth Exhibition took place in Paris in 1867. It gave the 
nations, and especially England, a final lesson. 

“ By that Exhibition,” says Mr. Scott Russell, “ we were rudely awakened and 
thoroughly alarmed. We then learnt, not that we were equalled, hut that we were 
beaten—^not on some points, but by some nation or other on nearly all those points 
on which we had prided ourselves. . . . England was convinced that she had been 
asleep, and that a whole generation of wakeful, skilled workmen had been trained in 
other countries during the interval between 1851 and 1867.”—{Ibid, page 86.) 

The jurors who had beeu appointed at the Paris Exhibition and 
the Government reporters made their report. On this report the Govern¬ 
ment sent abroad a Commissioner to ascertain whether the alleged 
defects of the English system of education, and the inferiority of the 
j^nglish to some other people in some sort of technical skill, were real 
or imaginary. Mr. Samuelson, M.P., travelled in France, Belgium and 
Germany, examining as he went the most famous establishments on 
the Continent which stood in direct rivalry to England. '' He found,’’ 
said Mr. Russell, everywhere in these establishments men of all ranks 
better educated than our own ; working men less illiterate—foremen 
and managers well-educated, and masters accomplished, well-informed, 
technical men.” He summed up the result of his examination as fol¬ 
lows :— 

“ I do not tbink it possible to estimate precisely what has been the influence of 
continental education on continental manufactures . . . That the rapid progress of 
many trades abroad has been greatly facilitated by the superior technical knowledge 
of the directors of works everywhere, and by the comparatively advanced elementary 
instruction of the workers in some departments of industry, can admit of but little 
doubt . . . Meanwhile we know that our manufacturing artisans are imperfectly 
taught, our agricultural labourers illiterate ; neither one nor the other can put forth 
with eflect the splendid qualities with which Providence has endowed our people. 
Our foremeii, chosen from the lower industrial ranks, have no sufficient opportunities 
of correcting the dMciencies of their early education ; our managers are too apt, in 
every case of novelty, to proceed by trial and error, without scientific principles to guide 
them ; and the sons of our great manufacturers too often either despise the pursuits of 
their fathers, as mere handicrafts unworthy of men of wealth and education, or else, 
overlooking the beautiful examples which they afford of the application of natural laws 
to the wants of men, follow them solely as a means of heaping up more wealth, or at 
the best for want of other occupation: to the evils of such a condition not only our 
statesmen, but also our people, are rapidly awakening, and the disease being once 
acknowledged, I believe the remedy will soon be applied.” 

The following statement of one of the jurors consulted by the Com¬ 
missioner expressed the general sense of those who had been examined. 
Said Mr. Mundella :— 

“ I am of opinion that English workman is gradually losing the race, through the 
superior intelligence which foreign Governments are carefully developing in their arti¬ 
sans.,..The education of Germany is the result of a national organisation, which com¬ 
pels every peasant to send his children to school, and afterwards affords the opportunity 
of acquiring such technical knowledge as may be useful in the department of industry 
to which they were destined....If we are to maintain our position in industrial com¬ 
petition, we must oppose to this national organisation one equally effective and com¬ 
plete ; if we continue the fight with our present voluntary system, we shall be defeated, 
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generations hence we shall be struggling with ignorance, squalor, pauperism and crime; 
but with a ayatem of national education made compulsory, and supplemented with art and 
industrial education, I believe within twenty years England would possess the most intelli^ 
gent and inventive artisans in the worldJ^—(Pages 97-98.) 

(The italics throughout are mine.) 

The people and Parliament of England recognised the soundness of 
this opinion. The Elementary Education Act was passed in 1870, an 
expenditure of many millions a year was agreed upon, and elementary 
education made compulsory. The provision for supplementing this 
education with industrial and technical education was slower to come, 
but come it did. England has made a great deal of provision since 
then for imparting technical and scientific education in her schools, 
colleges and universities. The number of these latter has been raised 
from 1860 from nine to eighteen. It is this which has enabled England 
to maintain her high position and to keep up her industrial eminence. 
It is this which has enabled her to fight the splendid fight she has fought 
in this war. For, though every lover of liberty must rejoice at the 
invaluable help which the United States of America are now giving to 
the cause of freedom, it is but bare justice to say that, unprepared 
though England was before the war, it is British brains and British 
technical skill, united no doubt with French brains and French technical 
skill, and supported by British and French hearts of steel, that have 
enabled Britain and France to baffle Germany, and made it possible 
for the Alhes to achieve a final victory. And yet as the reports of the 
various departmental committees of " the Committee on Commercial 
and Industrial Policy after the War ’ show, the wisdom and experience 
of England is loudly calling for "" widespread and far-reaching changes 
in respect of primary and secondary education and apprenticeship,” 
and for " better technical and art education ’ for her-people in order 
that her industrial position after the war may be quite secure. 

I have referred at length to the history of the progress of education, 
both general and teehnical, in England, as it has a great lesson and 
an inspiration for us. Our education to-day is in many respects nearly 
in as bad a condition as was England’s in 1869; and, in my opinion, 
the course which was then suggested by Mr. Mundella and Mr. Samuelson 
in the passages I have quoted above, is the exact course which should be 
adopted here. It was the misfortune of India that when our English 
fellow-subjects, who have taken upon themselves the responsibility for 
the welfare of the people of India, were convinced of the need of universal 
elementary education in England, they did not introduce it at the same 
time in India also. If this had been done, India would not have stood 
^0 far behind other nations as she does to-day. However the neglect of 
the past should be made up, as much as possible, by the adoption of 
prompt and effective measures now. The need for such measures has 
become greater by the great changes which have taken place during the 
interval. The commercial war which has long been going on will become 
much-keener after the war. India will be much more exposed to the com¬ 
petition of nations which have built up their industries upon a wide- 
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spread and comprehensive system of technical education. In this, 
category come not only the nations of Europe and America, but also 
Japan. As the Government of India deputed a special officer to Japan 
to obtain information for us, so that we may know exactly what her- 
Government has done to aid her people in the notable advance which 
they have made/’ I invite particular attention to the progress of educa¬ 
tion in that country. 

It is clearly established that the development of Japanese industries- 
has been built upon ‘‘ a system of technical education which included 
everything required to enable her to occupy her proper place among: 
the manufacturing nations of the world.” .If the industries of India- 
are to develop, and Indians to have a fair chance in the competition 
to which they are exposed, it is essential that a system of education 
at least as good as that of Japan should be introduced in India. I 
am at one with my colleagues in urging the fundamental necessity of 
providing primary education for the artisan and labouring population.. 
No system of industrial and technical education can be reared except 
upon that basis. But the artisan and labouring population do not 
stand apart from the rest of the community; and therefore if this sine^ 
qua non of industrial efficiency and economic progress is to be established,, 
it is necessary that primary education should be made universal. I 
agree also in urging that drawing and manual training should be intro¬ 
duced into primary schools as soon as possible. In my opinion until 
primary education is made universal, if not compulsory, and until 
drawing made a compulsory subject in all primary schools, the founda¬ 
tion of a satisfactory system of industrial and technical education will 
be wanting. Of course this will require time. But I think that that 
is exactly why an earnest endeavour should be made in this direction 
without any further avoidable delay. 

Sir Fredrick Nicholson says in his Note on Japan :— 

“ The leap at education which the whole nation has made under the compulsory- 
system is shown by the fact that while the primary school system was only formulated', 
in 1872, by 1873 the number at these schools had already reached 28 per cent., by 1883,. 
51, by i893, 59, and in 1904, 93 per cent, of children of a school-going age.” 

This furnishes us with an estimate of the time that will be needed 
and also an exhortation to move forward. It is upon this basis that 
industrial and technical education now rests in Japan. But the two- 
kinds of instruction have grown together there, and so I think they 
should largely grow together here also. Towards this end, I should 
connect the measures of industrial and technical education which my 
colleagues have proposed, a little further with the system which 
already exists in the country. I would utilise the existing schools as 
far as possible not only for imparting a progressive course of drawing, 
but also fox offering an optional course in elementary physics and 
chemistry, and carpentry and smithy. I would suggest that the 
Directors of Public Instruction of each province may be asked, in con^ 
sultation with the Directors of Industries, to recommend changes in 
the curricula of the schools, primary, secondary and high, with a view” 



to make tkem practical, so that they may form a part of the system of 
technical education. 

I cannot close this portion of my note better than by adopting, with 
necessary modifications, the concluding remarks of Mr. Samuelson on 
the subject of technical education :— 

“ In. conclusion I have to state my deep conviction that the people of India expect- 
and demand of their Government the design, organisation, and execution of systematie 
technical education, and there is urgent need for it to bestir itself, for other nations have ■ 
already sixty years’ start of us, and have produced several generations of educated work¬ 
men. Even if we begin to-morrow the technical education of all the youths of twelve 
years of age who have received sound elementary education, it will take seven years 
before these young men can commence the practical business of life, and then they will < 
form but an insignificant minority in an uneducated mass. It will take fifteen years- 
before those chil&en who have not yet begun to receive an elementary education shall 
have passed from the age of 7 to 21 and represent a completely trained generation ; and 
even then they will find less than half of their comrades educated. In the race of nations, 
therefore, we shall find it hard to overtake the sixty years we have lost. To-morrow, 
then, let us undertake with aU energy our neglected task; the urgency is twofold,—a 
small 'proportion of our youth has received elementary, but no technical education : for • 
that portion let us at once organise technical schools in every small town, technical colleges 
in every large town, and a technical university in the metropolis. The rest of the rising 
generation has received no education at all, and for them let us at once organise elemen¬ 
tary education, even if compulsory.” 

The Training of Mechanical Engineers. 

I fully agree with my colleagues as to the necessity of a full measure 
of practical workshop training for artisans, foremen and mechanical 
engineers. But I have doubts whether the system they propose would 
give sufiicient general liberal education to even would-be mechanical 
engineers. I also apprehend that the schools attached to railway work¬ 
shops will not admit of a sufficient number of Indians obtaining training 
in them. My colleagues also say that as the development of the country 
proceeds the number of students will increase. I join with them, there¬ 
fore, in recommending that the existing engineering colleges should 
make provision for the higher technical instruction of mechanical and 
electrical engineers. I would only add that substantial grants should 
be given to these colleges for this development and the standard of 
education demanded of the mechanical engineers whom they are to 
educate, should not he inferior to that of a B. Sc. in Engineering of the 
University of London. This would be best secured by attaching these 
colleges to Universities, where this is not already the case. 

There are at present only two teaching Universities in India. I hope 
that the Calcutta University will soon develop further teaching functions. 
In my opinion every teaching University should be encouraged to provide 
instruction and training in mechanical and electrical engineering under 
its own arrangements. The needed measure of workshop practice can 
be provided by arrangements with railway and other workshops existing 
in or near the cities or towns where they exist; and where this may not 
be feasible, they should be encouraged to establish sufficiently large 
workshops to be run on commercial lines as a part of their engineering 
departments. Under such an arrangement the students will be able to 
spend their mornings in the workshops and their afternoons at the 



classes at the University, they will live in an atmosphere of culture, 
and will cultivate higher aims and ideals than they are likely to, in schools 
-attached to railway workshops. As our mechanical engineers are to 
play a great part in the future development of the country, it seems 
to me highly desirable that they should combine culture and character 
with expert knowledge and technical skhl. And nothing is better calcula¬ 
ted to ensure this than that they should be brought up under the 
elevating influences of a University and should bear its hall-mark. 

I would also recommend that provision for the training of electrical 
engineers should be made simultaneously with that for mechanical 
engineers, and should not be postponed to an indefinite future date. 
I think it will not be long before electrical manufactures will be started 
in India. The need for these is fully pointed out in the chapter on the 
industrial deficiencies of India. The use of electrical machinery is steadily 
growing, and will grow at a more rapid rate in the future ; and, if even 
for present requirements, we leave it to the managers of electrical under¬ 
takings to train their own men, we shall be driving an increasing number 
of Indian youths to go abroad to be trained as electrical engineers. 

Higher Technological Training. 

I agree with my colleagues that it is urgently necessary to prepare 
for a higher technological training which will provide the means whereby 
the science students of the colleges affiliated to the Universities may 
•learn to apply their knowledge to industrial uses, and that the simplest 
way of meeting this demand will be to expand the engineering colleges 
by the creation of new departments for the higher technical instruction 

■of mechanical and electrical engineers. But I doubt whether it will 
be best to add departments of general technological chemistry to these 

• engineering colleges where they are not parts of a teaching University. 
Where they are not, I think that they should be developed into full 

■colleges of engineering, by provision being made for teaching other 
branches of engineering in them, such as railway engineering, and sanitary 
engineering, for which no satisfactory provision exists here at present. 

As regards the teaching of general technological chemistry, I would 
recommend that this should be developed at the teaching Universities 
and at first-rate colleges aflfiliated to. Universities. Every one of these 
has a more or less well-equipped laboratory, and by special grants, such 

. as are given by the Board of Education to Universities and University 
Colleges in the United Kingdom, they should be helped to strengthen 
their staffs and to improve their laboratories for this purpose. We 
should thus give a practical value to the teaching of chemistry which 
is going on at present in our colleges. In view of the,industrial expan- 

. sion which we expect, the demand for students trained in general techno¬ 
logical chemistry is likely to be very great. If provision is made for 
teaching it at the Urdversities or University Colleges, a much larger 
number of students is hkely to be attracted to it than if it is made at 

'engineering colleges. A sufficient number of scholarships and fellow- 
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ships should he provided at every one of these institutions to attract ancfc 
encourage bright students to devote themselves to the subject. 

Imperial Engineering Colleges or an Imperial Polytechnic Institute* 

My colleagues think that it will be necessary ultimately, if not in 
the immediate future, to provide India with educational institutions of 
a more advanced character. They think that, for some time to come, 
the demand for this higher training can best be met by the provision o£ 
scholarships to enable students to proceed abroad; but that as soon as- 
our foregoing recommendations have had time to develop their full effect, 
it would be advisable to proceed further and establish at least two imperial, 
colleges of the very highest grade, one of which should cover every 
branch of engineering, while the other should be devoted mainly to 
metallurgy and mineral technology, the developments of which are 
certain to be on a very extensive scale. They say that this ideal should, 
always be kept in sight as the goal. 

I agree with my colleagues that in the immediate future, the 
demand for the higher training here contemplated can only be- 
met by the provision of scholarships to enable students to proceed 
abroad. I go further. I think that even when we have established 
our proposed higher colleges, we shall have to send our best scholars* 
abroad to improve and perfect their knowledge. With all the provision 
for higher education which Japan has made in her own country, she- 
has continued to send a large number of her students abroad. The 
Japanese Year Book for 1917 shows that there were 2,213 ryngakusei 
or foreign-going students, staying abroad in 1915—^the bulk of them in 
the United States of America. The number of students of both sexes* 
which Japan has sent to Europe and America since the opening of the 
country to foreign intercourse must reach enormous figures, says the 
same Year Book, especially when students who have gone abroad at 
their own expense are included. The demand for expert knowledge- 
and technical skill will be so great in India, if we are to achieve in any 
measure the progress we desire, that it is desirable that the provision for 
scholarships should be greatly increased, and students should be largely 
selected as is done in Japan, from among those who have done teaching 
work for some years after completing their academic courses. 

But after all that may be done in this direction, the large needs of 
the education of the youth of a country which is equal to the whole 
of Europe minus Russia, cannot be met in this manner. Those needs,, 
and the vast possibilities of development which lie before us, demand 
that at least one first-class Imperial Technological or Polytechnic Insti¬ 
tute should be established in India without any further delay. Indian 
public opinion has long and earnestly pleaded for the establishment 
of such an institute in the country, as witness the resolutions of the Indian- 
National Congress and the Indian Industrial Conference, and of various 
Provincial Congresses and Conferences. Here again Japan furnishes us 
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•an example. Japan recognised the need and value of a similar institu¬ 
tion when she started on her present career. 

“ When Iwakura’a embassy was in London in 1872, the attention of Mr. (now Marquis) 
Ito was drawn to the advisability of starting an engineering college in Tokyo to train 
men for the railways, telegraphs, and industries which were to be started in Japan, 
and he procured, through a Glasgow Professor, the services of Mr. Henry Dyer to organ¬ 
ise this college, eventually merged in the University of ^Tokyo.” (The Educational 
System of Japan by W. H. Sharp, 1906, page 206.) 

Since then Marquis Ito has repeatedly spoken of the establishment 
»of this College as one of the most important factors in the development 
. of Japan, since from it fiave come the majority of engineers who are now 
working, the resources and industries of that country. (Japan by the 

^Japanese^ page 65.) Mr. Dyer was assisted by a number of foreigners 
to whom Japanese were added as soon as possible. The course then 

-extended over six years, the last two years being spent wholly on 
practice. The college being under the Public Works Department, the 

; students had the run of all the engineering establishments and works 
under its control; and graduates who were sent abroad for further 
work invariably distinguished themselves. 

I earnestly hope that with the distressful record, to which our Eeport 
bears witness, of all the loss and suffering which India has undergone 
owing to the want of sufficient and satisfactory provision for technical 

• and technological instruction in this country, the Government will be 
’pleased not to delay any further the institution of an Imperial Polytechnic 
Institute in India. This is absolutely demanded in the interests of the 

^country and the large recommendations which we make for industrial 
development. 

My colleagues have recommended that there should be at least two 
imperial colleges established, one to cover every branch of engineering, 

cand the other to be devoted mainly to metallurgy and mineral technology. 
I think both these departments should be combined in one polytechnic 
institute, and that all important branches of chemistry should be provided 

‘for in the third department. My colleagues have not recommended an 
imperial college of chemistry, evidently because they have recommended 
the institution of a separate service for chemistry. Even assuming 
that a separate service is to be constituted for chemistry, it cannot be 
accommodated better, for its headquarters, than as a department of 
ths Central Imperial Polytechnic Institute of India.' 

Under the heading of Miscellaneous Educational Proposals my 
«colleagues refer to the question of providing for training in navigation and 
marine engineering. I hope this will be done at an early date. I do not 

. share the doubts of my colleagues that the industry of ship-building is 
not likely to be materialised for some time in India. I hope that, con¬ 
sidering the huge volume of import and export trade of India and con¬ 
sidering also the indigenous resources for ship-building, with those that 
exist in the country at present and those that are likely to be developed 
in the near future, ship-building should be specially encouraged by the 

‘Government, even if it should be necessary for some time to import 
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plates and sections from abroad. And for this reason I think that 
a school should be started in India at an early ^date to train people in 
navigation and marine engineering. 

Commercial Education. 

Among other proposals my colleagues have drawn attention to the 
importance of commercial education. While appreciating the good work 
of the Sydenham College of Commerce, they say:— 

“ There is a strongly expressed desire for similar colleges in other parts of India, and 
we i-.hinTr that the other Indian Universities might well consider the possibility of satis- 
ifying this demand. Industry and commerce are bound to go on expanding with rapidity, 
and they will be glad to pay a higher price for more efficient employes.” 

I entirely agree with this opinion. But I think that in view of the 
great and growing importance of commercial education, the Govern¬ 
ment should invite the Universities to establish Commercial Colleges and 
should help them to do so by substantial grants. I would reproduce 
here what I wrote in 1911 on this subject:— 

“ The importance of commercial education, that is, a special training for the young 
men who intend to devote themselves to commercial pursuits—as a factor in national 
and international progress—^is now fully recognised in the advanced countries of the 
West. Those nations of the VS^st which are foremost in the commerce of the world 
have devoted the greatest attention to commercial education. Germany was the first 
to recognise the necessity and usefulness of this kind of education. America followed 
suit; so did Japan; and during the last fifteen years England has fully made up its 
deficiency in institutions for commercial education. The Universities of Birmingham 
and Manchester have special Faculties of Commerce with the diploma of Bachelor of 
Commerce. So has the University of Leeds. Professor Lees-Smith who came to India 
two years ago at the invitation of the Government of Bombay, in addressing the Indian 
Industrial Conference at Madras said ‘ The leaders of commerce and business need 
to be scientifically trained just -as a doctor or a barrister or professional man is 
. . . Modern experience shows us that business requires administrative capacity 
of the very highest type. It needs not merely technical knowledge, but it needs 
the power of dealing with new situations, of going forward at the right moment 
and of controlling labour. These are just the qualities which Universities have always 
claimed as being their special business to foster ; and we therefore say that if you are 
going to fulfil any of the hopes which were held out yesterday by your President, if you 
are going to take into your own hands the control of the commerce of this nation, then 
you must produce wide-minded, enterprising men of initiative, men who are likely 
to be produced by the University Faculties of Commerce. The University Faculty of 
Commerce is intended, of course, to train the judgment and to mould the minds of men. 
It is claimed that although it must give primarily a liberal education, it is possible to 
give that education which has a direct practical bearing on business . . . That 
kind of man (a man so trained) has immense possibilities in the world of commerce; 
he is the kind of man on whom you must depend to lead you in the industrial march in 
the future.* ** 

Wien it is remembered that the export and the import trade of India 
totals up more than 300 millions every year, it can easily be imagined 
what an amount of employment can be found for our young men in the 
various branches of commerce, in and out of the country, if satisfactory 
arrangements can be made to impart to them the necessary business 
education and training. Here also the experience and practice of Japan 
afford us guidance and advice. Higher commercial education has made 
great progress in Japan during the last twenty years. Before the end 
of the last century the candidates who sought adv'anced commercial 
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education at the Tokyo Higher Cotmnc^rcial Hchool exceeded a thouBaiwl 
a year, though tlie bcIjooI could accoinniodate a inu<?h nmaller number 
then. Bince 1,901 Higher Coinnu^rcial Schools have been cBtabliahed at 
Oaaka, Kob6, NagaBaki and Yamagucjhi, and at the Wantula Univ(^rHity. 
In bankn and other lirnm, graduatcB of <*onnn<ucial Bchooln have been 
employed to an increaaing extent (^very y<‘4ir. ‘ ,B\>rnierly it wan hekl 
tfiat no advanced education wan needed for a mercdiant f But to-day 
atom reality bIiowh that tlie inanagenumt of any Iarge,-Hcal(^ (mt-erpriHf^ 
inuat be tnuhjrtaken only by the higldy e<lu(tated.’ Iitp<u‘ience in 
Japan haa ahown that though in tlie earlier yearn, the talented youth 
of the country Bought placcB in ofhcial eirclcH, m comnuuee an<l indusi,ry 
began to grow even those who had made a special study of polities an<l 
law, not infrequently cliose to enter the commercial world ; and 1 believe 
that in view of the industrial development whicli our recommendations 
foreshadow, if a College of Commerce is esiablkhed in every major 
province of India, a number of our young lawyers, who find the bar 
overcrowded, will be glad to take advantage of such education and become 
efiicient means of promoting the growth of industry and commerce in tlu^ 
country. 

Land Acquisition in relation to Industries. 

Section 39 of the I'jand Acquisition Act lays down that the provi¬ 
sions of sections G to 37 (both inclusive) shall not be put in force in order 
to acquire land for any company, unless witli tlie previous consent of 
the Local Government, and section 40 of the Act says that such con¬ 
sent shall not be given unless the Local Government be satisfied, by 
an inquiry hedd as liereinafter provided,—(a) that such acquisition is 
needed for tlu^ construction of seme work, and (b) that such work is 
likely to prove nseful to ttm public.’’ Tliere is no appcml against an 
order of the Local (Government giving its eonsent to the accjuisition of 
any land on the ground tliat it is likely to prove uscdul to the public, 
and complaint has been made that the powc^r given by the Act to the 
Local Government has been misused. I know of one instance where, 
this power was used two or thre^o years ago to aecpiire land to enable 
the Young Men's Ghristian Association to esiablisli a club and recrea¬ 
tion ground. Tlie protests of the unfortunate houee-owners who were 
dispoHsesBod were unheeded. It cannot be disputed therefore that the 
section as it stands has been differently interpreted. A remedy may 
be provided against its being further misinterpreted liy having tlui 
expression is likely 1o iie uscHil to iln*. public*. (iimlified by an ameruL 

ing Act. But however that may be, f do not slmre the doubt whether 
that Act can be fairly used by a Locuil Gove,rnm<m(. on bidialf of an 
industrial comiiany. I think it cannot be. 

Nor can 1 join my colleagiuvs in making the recommendation that 
the Local Government mayae<|uire land compulsorily from private 
owners on behalf of an industrial concern, even in the circumstances 
and under the conditions specified by them. Tlie Indian Act is framed 
on the analogy of the English Acts on the subject of the compulsory 
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acquisition of land for public purposes. If the expression “ likely to 
bo useful to the public ” is intorprotod in tbe manner in wbioh it would 
bo interpreted under the Englisb Acts, there will bo little room loft for 
doubt as to its moaning. Ilosoribing the scope of the I^ands Clauses 
Acts, the Enoyclopajdia of the Laws of England (Vol. 8, pages 3-0), 
says:— 

** Tha provkiemfl as to ilia inaorporatlon of tha Lands LlatiMt'H Aatw apply to all 
Aoti authorising tho puroliaso of lands whothor goneral or local Huoh Aoti fall into 
three elasios 

L Aequisition of lands for purposos of national defimoe or general (lo'vernineiit# 

2. Acquisition of lands for publio purposes of a loeal or munieipal eharaeter. 

X Acquisition of lands by corporations or indivithials for commercial purposes 
of public utility. 

Dealing w'tli 3, i,e.^ LominercJal piirpoaen of public ntilityj it aaya 

Under tl is lead fall tho bulk of the ipeolid, local, ^and personal acts which 
inc<uporate tluj latnds ('lausoi Aeti. They fall into the following main ckwoi s— 

L Uometeriei. 
2, Klecitrio lighting, effected by proTlsional orders confirmed by statute, 
3, Oasworks. 

4, Ifarbours. 

0. Markets and Fairs. 

(I Wattworkfl. 
' 7, Bail ways and light Railways, 

B. Tramways. 
In all cases, except that of ordinary railways, these undertakings can, under general 

Acts, lie entruHte<l to municipal hodies,’^ 

A glance at tho lint given above ia Hufllcicnt to abow that every one 
of tho commercial objecta for which land may be roqturod in an object 
of publio utility, i.e., one to tho benefit of which every member of the 
publio has an equal tight with every other member, by complying with 
tho rules which may he proscribed therefor. The test of it is clearly 
indioated in tho last sentence which says that “ in all cases, except 
that of ordinary railways, those undertakings can, under general Acts, 
be entrusted to municipal bodies.” The justification for depriving a 
man of his property against his will, may be found in tho fact that it is 
being done not for tho benefit of any individual or group of individuals, 
but for tho benefit of the public of^which he also is a member, and that 
he will be entithul to sbare the benefit of tbe undertaking as inucli as 
any other person. "Where an uudertakijig is not “ likely to be useful 
to the public,” in the sense indi<;ated above, the provisions of the Act, 
or the power of tho Government, cannot in my opinion bo rightly usetl 
to compulsorily acquire land for’it. In my opinion, when an industrial 
concorn, tho members of which have tho right to shut out every one 
outside their body from participation in the benefit of their business, 
desires to acquire land, it must do so by exchange, negotiation or moral 
suasion. 

Industrial Ffnanoe. 

Wo wore asked to report in what manner Government could usefully 
give encouragement to industrial development by direct or indirect 
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financial assistance to industrial enterprises. We are all agreed that 
the lack of financial facilities is at present one of the most serious 
dfficulties in the way of the extension of such industries, and that it is 
necessary that much greater banking facilities should be provided than 
exist at present. We have come to the unanimous conclusion that 
along with the other measures of assistance which we have to recom¬ 
mend, the establishment of industrial banks, working on approved 
lines, would be a potent means of removing these difficulties and of 
affording help to industrialists', and that such difficulties are of sufficient 
national importance to justify Government assistance. The recent 
establishment of the Tata Industrial Bank is a matter of sincere 
satisfaction. But there is need for more institutions of the same 
class. And it is because we had not sufficient material before us to 
enable us to formulate a definite scheme for industrial banks, that we 
have recommended that an expert committee should be appointed at 
the earliest possible date 

“ to consider what additional hanking facilities are necessary for the initial and for 
the current finance of industries; what form of Government assistance and control will 
be required to ensure their extension on sound lines as widely as possible throughout 
the country ; and wheifker they should be of provincial or of imperial scope, or whether 
both these forms might not be combined in a group of institutions working together.’^ 

As the adequate extension of industrial banks will be a matter of 
time we have recommended a scheme to meet the need experienced 
by middle-class industrialists for current finance. I do not quite like 
the scheme, as it involves too much of spoon-feeding. But as it is 
professedly a temporary arrangement, I raise no objection to it. I 
only hope that its acceptance will not in any way delay the adoption 
of a scheme of regular industrial banks, and that it will be unnecessary 
to continue this temporary scheme very long. 

If industrial development is to take place on anything like the large 
scale which our Report contemplates, nothing is more important than 
that regular banking facilities should be multiplied manifold, and that 
as early as may be practicable. To clear the ground for this it is neces¬ 
sary to remove some misconceptions. Since the failures of certain 
Indian banks in 1913 and 1914, an opinion has grown up in certain cir¬ 
cles that Indians lack the capacity to manage joint-stock banks. When 
those failures occurred certain foreign papers held these swade^hi banks 
up to ridicule. That there were mistakes both of policy and of manage¬ 
ment in the case of some of these banks is indisputable. But these 
mistakes should not be exaggerated, and they should not be made the 
basis of an indiscriminating condemnation of Indian capacity for joint- 
stock banking and for extolling the capacity of Europeans for such 
business. A certain number of failures has been a common feature in 
the history of joint-stock banking, in England and America as well. 
Englishmen regard the Bank of England, and with pardonable pride, 
as the greatest financial institution in the world ; and yet even that 
institution—the safest bank in the whole of the United Kingdom—has 
had its share of vicissitudes. From 1819 to 1870, the Bank of 
England came to the verge of bankruptcy every ten years” [History of 
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the Bank of England by Dr. Andreades, page 401), while the list of 
Banks that failed in England is of enormous length. To mention 
only a few, during the years 1791 to 1818 dbout a thousand banks 
suspended operations in England. In the financial depression of 
1839, 29 banks went out of existence, out of which 17 had never 
paid any dividend. In the year 1862 the Limited Liability Law was 
passed, and within the space of three years 300 companies were formed 
with a nominal capital of 504 million pounds, of which 270 failed 
shortly afterwards. This was followed by a financial crisis in which a 
large number of banks failed, and the greatest of them, Over end Gurney, 
with liabilities of £18,727,917 closed its doors on the morning of what 
is known in the history of banking in England, as the Black Friday. 
Other banks failed also. The estimated liability of the various failures 
amounted to 50 millions and the losses were also very great. In 1890 
the great firm of Baring Brothers, which had helped the Bank of 
England out of its difficulties in 1839, failed. Have these numerous 
failures led to any general condemnation of Englishmen as being unfit 
to manage joint-stock banks ? Why then should the failures of a few 
banks started by Indians lead to any such general inference being 
drawn against them ? 

Let un now turn to the history of banking in India. The first joint- 
stock bank was started in 1770 by Messrs. Alexander and Co. It was 
called the Hindustan Bank. It issued notes. These notes, though not 
recognised by the Government, obtained a local circulation which occa¬ 
sionally reached 40 or 50 lakhs. They were received for many years 
at all the public offices in Calcutta, scarcely excepting the treasury 
itself. This bank failed in 1832. In 1806 was established the Bank 
of Bengal, but it received its charter of incorporation in 1809. The 
East India Company contributed one-fifth of the capital and appoint¬ 
ed three of the Directors. Since 1809, and more particularly from 
1813, when the Act was passed which removed ceitain restrictions from 
Europeans settling in India, banking received a stimulus and several 
banks were established. Between 1829 and 1833 most of these agency 
houses failed. In 1838 a joint-stock bank named the Union Bank was 
started. It was intended to afford in the money market that facility 
which the Bank of Bengal owing to its charter could not afiord. The 
bank failed in January 1848, although long before that it was known 
to be in a hopelessly insolvent state.” '' The dividends it declared 
and of which it made so great a parade were taken not from the capital, 
for that had gone long before, but from the deposits that people were 
still confiding enough to rnake.” The bank had indiscriminately 
invested in indigo and the Directors freely helped themselves to the 
bank money.” One English firm were debtors to the bank of 24 lakhs 
of rupees, one-fourth of the whole capital of the bank, and another 
firm had taken cash credits to the amount of 16 lakhs of rupees. There 
were scandals connected with thg failure of the first Benares Bank in 
1849. The Bank of Bengal itself violated its charter in the crisis of 1829- 
32. The first Bank of Bombay was established in 1840, the Bank of 
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Madras in 1843. These banks were established under conditions similar 
to those of the Bank of Bengal, with the East India Company as a 
share-holder of one-fifth of the capital. In 1868 the Bank of Bombay 
failed. A Commission was appointed to enquire into the causes of the 
failure. The Report of the Commission, which was published in 1869, 
ascribed the failure to the following causes :— 

“ (a) The Charter Act ‘ which removed many restrictions contained in the former 
Act and permitted the Bank to transact business of an unsafe character 

“ (b) ‘ The abuse of the powers ’ given by the Act ‘ by weak and unprincipled secre¬ 
taries’; 

(c) The negligence and incapacity of the Directors; 

(d) The very exceptional nature of the times.” 

Sir 0. Jackson (President of tke Commission) snmmed up his views 
on tkis point in tke dictum that— 

“ The great lesson the failure taught was that banks should not lend money on pro¬ 
missory notes in a single name or on joint promissory notes, when all the parties were 
borrowers and not any of them sureties for others.”—(An Account of the Presidency 
Banks, page 31.) 

I draw attention to this with special reference to the statement 
contained in paragraph 284 of our Report that “ we have received 
evidence in favour of a relaxation of the restrictions of the Presidency 
Banks Act, which prevent loans from being for longer than six months, 
and require the security of two names.” 

Another bank of the same name with similar rights, but this time 
without the contribution of the Government was started in the same year 
in Bombay. It worked well till 1874, in which year appeared a famine 
in Bengal. The Government balance at the Bank was one crore, and 
it was intended that 30 lakhs might be drawn to purchase rice from 
Burma for the purposes of relief in Bengal. The Bank was unable to 
pay the money. It did not close its doors only because the'money was 
due to the Government. This incident gave rise to the Reserve Treasury 
system, which dates from 1876. In.this year was also passed the Presi¬ 
dency Banks Act which imposed important limitations on the Banks. 

Of the seven European banks that existed in India in 1863, ^11 but 
one have failed. _ That one is the Allahabad Bank. About 1876 five 
new banks were established. Of these only one, viz,, the Alliance 
Bank of Simla, Limited, the Punjab Banking Co. having been 
amalgamated with it, survive. Amongst those that failed' was the 
Himalaya Bank, Limited, which stopped payment in 1891. Besides 
these joint-stock banks, the big banking firm of Sir George Arbuthnot 
failed in 1907. The Bank of Burma was established in 1904. It failed 
in 1911. When it failed it had a working capital of a crore and 19 
lakhs. It was found that one-third of the working capital had been 
advanced to a firm in which the Directors were interested. Last of 
all came the failure of the Bank of Upper India. Indians were not 
responsible for the management of any of these banks. They were 
all managed by Europeans. 

The history of the Indian banks for which Indians were responsible 
1$ neither rSO long nor so eventful. It goes back only to the year 1881 j 
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in wtacli yeat the Otldh Commercial Bank was founded. It was followed 
by some other small banks. The Punjab National Bank was established 
in 1894. Both these banks have carried on their business without 
interruption. The People’s Bank of India was founded in 1901. When 
it closed its doors in 1913, it had nearly a hundred branches in various 
places, mostly in Upper India. The other ill-fated institution, the 
Amritsar Bank, was started in 1904. It failed in 1913. With the 
year 1905—^the year of the partition of Bengal—^began an era of new 
swadeshi indigenous activities in India and from 1908 there began to be 
established banks large-and small all over the country. These totalled 
476 in 1910. The most important of these were the Bank of India and 
the Indian Specie Bank, started in 1906, the Bengal National Bank and 
the Indian Bank of Madras in 1907, the Bombay Merchant Bank and 
the Credit Bank of India in 1909, the Kathiawar and Ahmedabad Bank¬ 
ing Corporation in 1910, and the Central Bank of India in 1911. Of 
the eleven important banks started since 1901, six collapsed during 
1913-14. But taking large banks and small, in all about two . dozen 
Indian banks failed. Though the failure of even one bank is a matter 
for regret, two dozens out of 476 cannot be said to be a very large number. 

There is no doubt that in some of the banks that failed there was a 
fraudulent manipulation of accounts, and that in others large sums 
of money were advanced to enterprises in which some of the directors 
were interested. There were also mistakes of policy, as for instance, 
in the financing of long-term business with short-term deposits, and the 
sinking of far too great a proportion of these funds in a single industry. 
But that the failures were due more to these causes than to dishonesty 
and fraud is attested by the fact that the number of criminal prosecu¬ 
tions in connection with these failures has been conspicuously small. 

Eegarding the failures in the Punjab, Pandit Balak Ram Pandya, 
Auditor of Accounts, Lahore, said in his written evidence submitted to 
us :— 

“ Indeed, when we compare the recent bank and industrial failures in the Punjab 
with similar incidents in other countries, we are astonished at the comparatively small 
proportion of cases in which the failures in our case were due to dishonesty or selfishness. 
The price we have paid for our inexperience is undoubtedly heavy, but it is by no 
means heavier than what other countries have paid before us. If we have only learnt the 
lesson which the disasters of the last four years so impressively teach, there is surely 
no room for despondency.” 

In pursuance of a recommendation contained in the preliminary note 
on the scope "of enquiry by the Indian Industrial Commission, a Com¬ 
mittee was appointed by the Punjab Provincial Industries Committee 
to examine and report upon the causes of the recent failures in financial 
and industrial enterprises in the Punjab. Their report throws much 
valuable light upon the subject. The Committee said:— 

“ All the evidence produced before us insisted on the want of business knowledge 
and experience in company promoters, managers, and staff as a primary cause of failure. 
There were few competent managers, whether of banks or of industrial concerns. Con- 
8eq[uently egregious blunders were made, and some of the so-called dishonesty seems to 
us very like ignorance ; much of it was due to anxiety to cloak losses.” 
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After describing the defects and mistakes of the banks^ the Com¬ 
mittee said: 

Lest, however, it should he imagined that the state of swadeaM banking and 
industry was altogether rotten, we must hasten to point out two relieving features : 
(a) in the first place the survival of the Punjab National Bank showed that a purely 
Indian directorate and stafi were capable of steering a bank through circumstances as 
trying as ever any financial institution had to face ; (6) and again the fact that several 
banks, as the following statement shows, have paid in full, and others are likely to pay, 
is evidence that by no means all of the banks were inherently unsound.” 

( I omit the statement because I understand that much more has 
been paid up since June 1917, when the Committee made their report.) 

The Committee summed up the result of their investigation as 
follows :— 

“ Thus, speaking generally, our feeling is that the collapse can be referred to two 
fundamental causes :— 

(i) The inexperience, and the defects of the machinery, inevitable to the starting of 
every new venture; 

{ii) The lack of palliation or remedial action such as Government itself, or quasi- 
Government agencies, -i.e., a State-supported Provincial Bank, might supply.” 

Indians need Government Support and Education in BanJdng. 

This brief review would, I hope, make it clear that there is little 
ground for any general disparagement of Indians in the matter of joint- 
stock banking. It shows that if Indians receive (a) the same S5mapathy 
and support from the Government which Europeans have received 
through the Presidency Banks, and (6) if they also receive the necessary 
measure of education in modern banking, Indians will give as good an 
account of themselves in this branch of important national activity as 
any other people have given. As regards the first, I would strongly 
recommend that the question of a Central State Banlr, having branches 
in every Province, should be taken up at an early date. The Presidency 
Banks have rendered inestimable service to Europeans in carrying on 
trade and commerce with India. They cannot under their existing 
charter help industries. There has also been a complaint that even in 
matters of such loans as they can advance, and do advance to Europeans, 
these banks do not easily accommodate Indians. This complaint found 
strong expression at Lahore. The Official Committee of Lahore to which 
reference has been made before, said in their report:— 

“ During the crisis there was no co-operation between the Indian banks themselves, 
or between them and the English banks, or between them and the old-fashioned Indian 
banks. We attach peculiar significance to the statements made by witnesses as to the 
position of the Bank of Bengal. While the fact that the Punjab National Bank has been 
received on the clearing list—only, however, after surviving the crisis—shows that at 
present good relations do exist and that there is future possibility of better, yet the 
absence of a provincial bank probably meant the downfall of sound hanks which might 
have been saved. The Bank of Bengal is too big, not local in its sympathy, ignorant of 
provincial conditions, and not susceptible to the influence of the Provincial Govern¬ 
ment. The Lahore Branch was willing to help and made recommendations to Calcutta, 
but these were rejected with curtness, and not even on the deposit of Government paper 
would the Bank of Bengal consent to advance money to the Punjab National Bank.” 

When the Government withdrew the right of issuing notes from the 
Presidency Banks in 1860, they agreed to help them by allowing the use 



of public balances. In a ^Finance Department memorandum of 20tli 
December 1860 to tbe Bank of Bengal (quoted by Mr. Brunyate at page 
81 of his Account of the Presidency Banks the extent to which the 
Government admitted the obligation to compensate the Banks for the 
withdrawal of the right of issue was indicated as below :— 

“ The Bank (of Bengal) cannot be admitted to have any claim as of right to oompen- 
Bation, but they are certainly in a position deserving of much consideration and one in 
which they may equitably look for all reasonable support on the part of Government.” 

Government agreed to compensate them by giving them their cash 
balances without interest, to the extent of 70 lakhs to the Bank of Bengal 
and 60 lakhs to the Banks of Bombay and Madras. In practice the 
Banks have been allowed to enjoy the use of much larger balances during 
the decades that have since passed. But as Mr. Brunyate points out 
in his book at page 99 :— 

“ Long before 1876 the Secretary of State had come to the conclusion that the Banks 
had been sufficiently compensated for the loss of their note issue.” 

It is high time therefore that the Government should cease to place 
public balances with the Presidency Banks and that these balances 
should be kept in a State Bank, the benefits of which would be available 
to a larger public. 

The proposal for a single Bank of India ” to take the place filled by 
the three Presidency Banks was before the Govermnent between 1860 
and 1876. But no decision was arrived at on the subject. The ques¬ 
tion was taken up by the Royal Commission on Indian Finance and 
Currency. They expressed no final opinion upon it, but recommended 
that ifshould be taken up at an early date. They said in paragraph 
222 of their Report:— 

“We regard the question, whatever decision may ultimately be arrived at upon it, 
as one of great importance to India, which deserves the careful and early consideration 
of the Secretary of Slate and the Government of India. We think, therefore, that they 
would do well to hold an inquiry into it without delay, and to appoint for this purpose 
a small export body, representative both of official and non-official experience, with direc¬ 
tions to study the whole question in India in consultation with the persons and bodies 
primarily interested, such as the Presidency Banks, and either to pronounce definitely 
against the desirability of the establishment of a State or Central Bank in India at the 
present time or to submit to the authorities a concrete scheme for the establishment of 
Euch a bank, fully worked out in all its details and capable of immediate application.” 

This rccomnicudation was made in 1914. The consideration of it 
was postponed because of the war. I can only express the earnest hope 
that it will be taken up as early as may be practicable. The interest of 
the country demands the early creation of an institution which will at 
once be the central reservoir to which all public balances should belong 
and the central fountain which will feed all fruitful national activities 
throughout the country. 

Not the least important advantage of the estabhshment of a State 
Bank will be that adequate facilities will be provided for training 
Indians in banking work. The need for such training is obvious. In 
paragraph 282 of the Report my colleagues say:— 

. “ But there is in India at present a lack of trained bank employds, owing to the absence 
in the past of facilities for commercial education and of any regular system of training 
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Indians in backing work, while the country folk Ao not yet realise the advantages to 
themselves of organised banking. Tor these reasons, the extension of banking in the 
mofussil has been slow. Where, as in the case of the Punjab, too rapid progress was 
made, it was attended with grave risks and followed by disaster. There was mismanage¬ 
ment at the headquarters of the banks, and many of the branches did little but receive 
deposits.” 

The opinion of the Lahore Committee, which I have quoted above 
also emphasised the need of promoting a knowledge of banldng business. 
Here again I would draw attention to the marvellous development of 
banking in Japan. At the time of the Restoration in 1868 'ignorance 
concerning the methods of foreign finance, or of banking, or of Joint- 
stock companies was universal, although Japan was not entirely without 
some financial machinery.’’ National Finance and economy were 
both in a perilous condition.” The Japanese had not been accustomed 
either to the combination of capital or the formation of corporations. 
They had undertaken every enterprise individually, and the financial 
businesses which then existed were not in a prosperous condition.” 
'' As early as 1870, Mr. Hirobumi Ito (afterwards Prince Ito), of the 
Finance Department, memorialized the Government that the proper 
management of finance and economy was the foundation upon which 
the State affairs must be conducted, and that unless sound institutions 
were established for this purpose no good administrative results could 
be attained.” At his suggestion he was sent in the same year to America 
to study financial institutions and their working. And as the result 
of his observations he submitted to the Government the following three 
propositions :— 

First, th© standard of oarrenoy sboold be gold; secondly, bonds should be issued 
for the oonversion of the notes ; thirdly, companies should be established for the purpose 
of issuing paper money.” 

After much discussion of these and certain alternative proposals, 
regulations were drafted in 1871 and promulgated with the sanction of 
the sovereign for organising National Banks. The first National Bank 
was established at Tokyo in 1873, and began business in less than ten 
months. It is not necessary for me to trace the history of^lmi^ag in 
Japan further than to say that there are now five kinds hauls in 
Japan, viewed in relation to the line of business respectively followed, 
vu., (a) Home trade, (6) Foreign commerce, (c) Industry, (d) Agriculture 
and (e) Colonisation; and that in 1913 the total number of these 
banks was 2,152, of which 2,100 represented ordinary and savings 
banks at the end of the first half-year, and 52 in number of special 
banks at the end of the year. The paid-up capital of these banks 
amounted in 1913 to 436,188,271 yen, the reserve fund to 139,109,917 
yen, the total deposits to 10,811,884,300 yen. 

In Fifty Years of New Japan ” (by Count Okuma, Volume I, page 
532) Baron Shibusawa, the President of the First National Bank, con¬ 
cludes his chapter on the development of banking in Japan as follows ;— 

“ Before concluding tbis essay the writer cannot refrain from expressing his profound 
sxbiafaobion at the fact that the small spring of banking business, which had been so 
iisignifioant at the time of the Bestoration, has, by a gradual process of aceretion, become 
a broad, navigable river, as it is now, and his conviction that this is the result of having 
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followed tlie example of ifiuropean and American nations, to wtiicli the Japanese are 
much indebted. Again the Japanese are very grateful for the valuable services of Mr. 
Alexander Allan Shand, now a Director of the Paris Bank, London, who came to Japan 
at the invitation of the Issue Department in 1872, acted as Adviser in banking to that 
Department, wrote valuable books on banking, instructed young Japanese in that line 
and thus paved the way for the development of banking business in the country.’* 

India was far ahead of Japan in 1872. She stands far behind Japan 
to-day. No doubt banking in India to-day is far in advance of what it 
was in Japan in 1872. But if it is to develope as it should, I would recom¬ 
mend that the Government of India should do even now what the Gov¬ 
ernment of Japan did long ago, viz., take definite steps to impart the 
best instructions to young Indians in banking through the best teachers 
it can appoint. Even if a State Bank should be slow in coining, the 
Presidency Banks and other banks which receive help from Govern¬ 
ment, should be asked to take in a few Indians—^preferably graduates 
of a College of Commerce—as apprentices for higher training in banking. 

Provincial Departments of Industries. 

I agree with my colleagues in recommending the creation or develop¬ 
ment of provincial Departments of Industries, subject to the reservations 
noted below :— 

(1) Report^ paragraph 306 (c).—^I think that the control of technical 
and industrial education should not be placed under this department 
but either under the Department of Education or under a committee 
jointly appointed by the Departments of Education and Industries. 
In my opinion this arrangement will secure that both the theoretical 
and practical sides of technical and industrial education will receive 
sufficient attention. 

The proposed multifarious other duties of the Director of Industries 
will leave him little time to direct the work of education. It is contem¬ 
plated (paragraph 331 of the Eeport) that the Deputy Director should 
inspect institutions for technical education. It will not make for effici¬ 
ency if the Director is made responsible for duties which he will evidently 
not be able to perform. 

2. Report, paragraph 307.—I think that agricultural engineering 
should be under the control of the Director of Agriculture. Agricultural 
engineering will not be confined to putting in power plant for agricul¬ 
tural work/" It will include questions relating to drainage and irriga¬ 
tion also. These questions are of far greater importance than the mecha¬ 
nical putting in of power plant, which can be carried out by the engineering 
staff with no less efficiency if the staff be under the control of the Direc¬ 
tor of Agriculture than if it be under that of the Director of Industries. 

3. Report, paragraph 312.—^I do not think that the Director of 
Industries should be the Secretary to Government for commercial and 
industrial subjects. If he is, the object of referring his proposals to the 
scrutiny of the Member in charge of the department, will, I fear, be 
largely defeated in practice. Considering that the Director- will deal 
with large interests, it is desirable that that scrutiny should be real. 
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4. 'Ref Oft, paragraph 313,—The salaries which have been proposed for 
the Director and the Deputy Director have evidently been proposed 
from the point of view that these officers will be Europeans. In my 
opinion the salaries should be fixed from the point of view that they 
will be Indians, and it should be provided that, if a European is imported 
from abroad, an extra allowance of 25 per cent, above the salary shall 
be given him." I would suggest that the salary of the Director should 
be Es. 1,000 rising to Es. 2,000. 

4. Report, paragraph 314,—The salary of the Deputy Director should 
range from Es. 500 to Es. 1,000. 

5. Report, paragraph 317.—The salary oi Circle Officers should range 
between Es. 200 and Es. 600. 

6. The strength of the staff should be determined after the Director 
and Board of Industries have been appointed and have submitted a 
definite programme of work. 

Imperial Department of Industries. 

Report, paragraph 321.—I agree with my colleagues in recommending 
that Industry should have separate representation in the Executive 

"Council of the Government of India. 

Paragraph 322.—^But I' venture to doubt the necessity or desirability 
of the proposed Indian Industries Board. My colleagues have described 
the duties for the performance of which the Board is, in their opinion, 
needed. They say :— 

(1) The Imperial Department of Industries would control the 
administration of the various Acts with which it is concerned.^'—The 
Member for Industry, with his Secretariat, will certainly not require 
a Board to help him to do this. 

(2) A'nd {it) would 'be responsible for the general direction of the 
accepted industrial policy of the country, including technical and industrial 
education!'—Even without any reference to the expected devolution of 
power to provincial Governments, the Member for Industry will not 
require the assistance of a member of the Board to perform this duty 
either. The Member for Education performs a similar duty in regard 
to education. In paragraph 352 of the Eeport my colleagues state what 
they expect to be done under this head. They say:— 

** Under heads 9 and 10 (Encouragement of industries, advice to Local Governments, 
and industrial and technical education)^^ the only expenditure incurred by the imperial 
department would be in respect of the staff of visiting experts, who would work directly 
under the appropriate member of the Industries Board. The allotment of work among 
these should be effected by one of them, who might be styled Senior Visitor. The 
inspectors would be mainly concerned with industrial schools ; the inspection on behalf 
of the imperial department of the higher institutions would be largely performed by 
members of the Industries Board and other high technical officers.” 

I think the proposal to appoint these '' imperial visiting experts,’^ 
entirely lacks justification. They will be like the fifth wheel of a coach. 
But however that may be, all that members of the Industries Board are 
expected to do in this direction is to inspect “ the higher institutions.” 
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These institutions will be under provincial Governments. They are not 
likely to suffer for want of such superior ’’ inspection, and the Member 
for Industry may be expected occasionally to honour them by a visit 
when he is out on tour. 

(3) ‘‘ The remaining duties of the department would consist of the initia¬ 
tion and running of any imperial pioneer and research factories that may 
be needed”—In paragraph 366 my colleagues say :— 

“ As instiances of experimental factories which could be more appropriately started by 
imperial agency may be cited {a) glass works, an account of the range of experts needed, 
(6) wood distillation, which would yield results of very general application, and should bo 
applied to a number of different species of trees. It would be for the Industries Board to 
decide on the best site for the factory in each case, and to determine the exact object of 
the experiment which should be placed in charge of a suitable specialist.” 

I do not see any reason why both these suggested factories should 
not be started as provincial undertakings in any province where condi¬ 
tions may be considered to be suitable for them. But assuming that they 
may be started as imperial factories, surely the Member for Industry, 
acting on expert opinion and advice, may be trusted to sanction such an 
experiment* without the assistance of the proposed Board. 

(4) “ The management of full scale Government factories”—^Presumably 
each such factory will have its manager or superintendent. When many 
such have been started, the need for appointing a general superintendent 
of such factories may be considered. But a highly-paid officer like a 
member of the proposed Board should not be required in connection with 
this work. 

(5) The framing of schemes for assisting private enterprise of a class 
for which an imperial agency would be required”—The Member for In¬ 
dustry should be trusted to do this, when it becomes necessary to do it. 
It should be left generally to the provincial Governments to assist private 
enterprise whenever it may be held to be desirable. The policy should, 
in my opinion, be to avoid creating a class of enterprise for which an 
imperial agency would be required. 

(6) The supply of stores”—^For this a very large—^perhaps unduly 
large— staff consisting of a Controller General, four Deputy Controlleis, 
seven Assistant Controllers, six Inspectors, 20 Assistant Inspectors^ and 
a Supervisor of Stores Contracts is proposed. It does not seem that a.ny 
room is left for work for any member of the Industries Board here. 

(7) The collection and dissemination of commercial and industrial in¬ 
formation”—^For this also there is a separate highly-paid Director, and 
it is proposed to give him two highly-paid Deputies for Calcutta and 

. Bombay. 

(8) ‘‘ And the direction of such scientific and technical services and 
departments as come under its control”'—Every imperial service and de¬ 
partment which may be constituted will have its appropriate head. 
With such head it should require little direction from outside. Such 
direction and general control as may be desirable can be exercised by the 
Member for Industry. 
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]?or all tkese reasons I tldnk tke creation of an imperial execiiUve 
Board of Industries is not necessary. In my opinion an advisory Board 
should be constituted here also, as it will be in the provinces. It may 
consist of members largely elected by the Legislative Council and partly 
nominated by the Government. This will mean a saving of over 2 lakhs 
a year in salaries alone. But not the learst important advantage of 
dropping the proposed Board would be that the Member for Industry 
would not be left without the charge of any specific branch of work, as 
he would be under the proposal of my colleagues (paragraph 323). The 
difficulty that my colleagues have felt in recommending where to locate 
the Board of Industries (paragraph 328) strengthens the doubt about its 
necessity. They say:—'' We feel compelled to recommend that the 
headquarters of the Board should be with the Government of India.” 
They ‘‘^ully realise from the unsatisfactory experience of the past, the 
imperative necessity of keeping the activities of the Board in close touch 
with the industrial life of the country.” But they think that this need 
will be largely met by the fact that the officers controlling the various 
departments under it would be working in large industrial centres, while 
the members themselves would also have had considerable industrial 
experience and would tour regularly.” They have also found it ‘‘ difficult 
to select an industrial centre as the headquarters of the Board, without 
introducing a bias that might react unfavourably on other centres.” 
My colleagues therefore reconciled themselves to the idea that the Indian 
Industries Board should be moving up to Simla and down to Delhi every 
year with the Government of India. But this does not seem to me to 
be a business-like arrangement. 

Direction of Chemical Research. 

I am doubtful as to whether the general direction of chemical research 
shpuld be left to the Imperial Department of Industries. (Report, para¬ 
graph 324.) In my opinion it should be vested in the Faculty of Chemis¬ 
try of the Chemistry Department of the Imperial Polytechnic Institute, 
which I have recommended. It seems to me anomalous and unscientific 
to entrust the direction of scientific research to an executive Govern¬ 
ment machinery like the proposed Imperial Department of Industries. 
I fear that the distinguished chemist,” who may be attached to the 
department, will develope in him more and more of an executive head 
and lose more and more of the scholar. At present, a chemist who has 
completed an investigation is himself responsible for it and free to publish 
it. In the scheme proposed this freedom will be taken away from him. 
The judgment of the Chief Chemist will decide whether the result of any 
particular research work may or may not be published. 

This is the age of specialisation. In order to achieve the highest 
distinction as a scientist a man must specialise in some particular branch 
of science. It will be difficult, if not impossible, to find a chemist, who 
will be equally strong in more than one branch of chemistry. Generally 
speaking, the Chief Chemist will not therefore be competent to pass final 
judgment upon research relating to any branch other than his own. Dr. 
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Bose must be the judge of Dr. Bose. It would be impossible for a man 
like him to work, when an official, however eminent a scientist he may be 
in his own particular subject, will have the power to reject or accept his 
work. 

In the note submitted to us by Mr. Puran Singh, of the Debra Dun 
Forest Kesearch Institute, he has put forward a strong argument against 
research under the control of an administrative officer. The consider¬ 
ations urged by him merit attention. He says :— 

“ (1) Scientific and industrial research when carried on by Government depart¬ 
ments, does not become as popular as it would be if it were associated with the 
tfuiversities. 

** (2) The work of the University professor, unlike that of the Government official, is 
open to public criticism and valuation not only at the hands of laymen but before the 
other Universities of the world This accounts for the high standard of University work, 
a standard which it is the pride of the professor to maintain, not only for the sake of his 
own good name, but for the reputation of the University to which he belongs. A Govern¬ 
ment official, on the other hand, has to keep a limited circle satisfied with his work, 
and his reputation when once made in that circle, runs little risk of being marred, as he 
is safe under the protection of his official seat. 

“ (3) Up to this time in no country which encourages scientific research has it been 
possible for any one to aspire to the dignity of a professor of a University without haying 
first risen through the ranks of student and assistant. On the other hand, in this country 
we see' young men fresh from Universities appointed direct to responsible positions of 
research and educational work, and tl e stimulus for ever-increasing effort is in most 
cases lacking. 

(4) Research work by the agency of a Government department as such does not 
carry sufficient weight with the scientific bodies of the world. 

** (5) The research officer should be in the nature of a democratic public man rather 
than a Government official, who is bound to become by the very nature of his environ¬ 
ment somewhat of an autocrat. 

“ (6) Many public research institutes that have recently sprung up in this country 
indicate a desire on the part of the people to be rid of official control in order to carry 
on research as independently as is at present done in the Universities of other countries. 
Though the desire is thus indicated, yet all work in this direction is waste of energy if 
there exists no clearly defined and harmonious co-operation between Government and 
these private institutes. Such institutes are bound to starve finally through the lack 
of the University atmosphere, and the authority and resources, as distinct from control, 
of the Government at their back. The Universities of Tokyo and Kyoto have both tb© 
Government and, through the Government, the people at their back. 

“ (7) Education when given in colleges run by a Government department such as 
those of Agriculture and Forests, as distinguished from colleges affiliated to Universities, 
does not tend to efficiency. The teacher therein is neither properly responsible to the 
students and the public nor to the Government. This is because the Government has 
no means of judging the ability of the professor as such. The fact that no Government 
selection till-now has proved a failure in research or in imparting scientific education is 
due to Government having unwittingly lent to them an authority and position which 
causes men of average attainments to appear as geniuses. 

“ (8) And lastly, it is a fact that no country in the world has followed the procedure 
adopted in this country for organising scientific and industrial research. This point is 
well illustrated in a recent number of^ Nature ’ by Mr. Hugh Robert Mill in reviewing 
a note on an enquiry by the Government of India into the relations between forests and 
atmospheric and soil moisture. He says To our mind the method adopted could 
produce no better result than it appears to have done. In a scientific problem such as 
was set forth, the only function of the State seems to us to be to decide that such an 
enquiry shall be carried out at the public expense and that every facility for obtaining 
data shall be given by all the departments and all the Government concerns, local and 
central. It should then be handed over to a competent man of science, set free from all 
other duties and supplied with necessary assistants. His report, when complete, will be 
authoritative and epoch-making, if not final, and incidentally his own reputation 
would be made or marred by his handling of the facts. The total expense would 
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probably be no greater and the labour of many public servants would not be diverted 
from the work for which they were trained.’ 

“ This comment emphasises exactly the point I am attempting to bring to your 
notice, viz.^ that scientific research must be independent and in the hands of the best 
possible men.” 

I would therefore recommend that the control of research should be 
left not to the Imperial Department of Industries but to the Imperial 
Polytechnic Institute, if it is established, or to a Science Council elected 
by scientists working in the various Universities, Colleges and other 
scientific institutions in the country. The Departments of Industries, 
both provincial and imperial, should communicate, their suggestions 
for research to the Institution or Council, and encourage the application 
of the results of researches made to industries so far as they can. 

The Organisation o! Scientific and Technical Services. The Indian 
Chemical Service. The Imperial Industrial Service. 

In proceeding to discuss the important proposals of my colleagues 
in relation to the subjects noted above, I think it necessary to recall 
that the Commission was appointed to examine and report upon the 
possibilities of further industrial development in India and to submit 
its recommendations with special reference to the following questions 

{a) wbetber new openings for tbe profitable employment of Indian capital in com¬ 
merce and •industry can be indicated ,* 

(6) whether, and, if so, in what manner. Government can usefully give direct 
encouragement to industrial development— 

(i) by rendering technical advice more freely available ; 
(n) by the demonstration of the practical possibility on a commercial scale of 

particular industries; 
(Hi) by affording, directly or indirectly, financial assistance to industrial enter¬ 

prises ; or 
(iv) by any other means which are not incompatible with the existing fiscal 

policy of the Government of India.” 
/ 

In concluding the resolution appointing us, the Government of India 
expressed the hope that the Commission would find it possible to place 
their report in tlie hands of the Government of India within 12 months 
from the date of its assembling in India.” This as well as the terms of 
our reference would show that we are expected to make, recommenda¬ 
tions as to openings for the profitable employment of Indian capital 
in commerce and industry, which could be carried out at an early date. 

Chapter III of our Eeport which gives a summary of the industrial 
deficiencies of Jndia, shows how various and how great are the openings 
in which Indian capital can be employed. We say there :— 

“ The list of industries which, though their products are essential alike in peace and 
war, are lacking in this country, is lengthy and ominous. Until they are brought into 
existence on an adequate scale, Indian capitalists will, in times of peace, be deprived of a 
number of profitable enterprises ; whilst in the event of a war which renders sea transport 
impossible, India’s all important industries will bo exposed to the risk of stoppage, her 
consumers to great hardship, and her armed forces to tho greatest possible danger.” 

But as my colleagues say at page 4 our Eeport— 

“although much information of technical and industrial value will be found in the 
evidence of some of the expert witnesses . . , we have concentrated our attention 
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on the machinery which we propose should be set up to effect industrial development 
generally rather than on the particular industnea to be improved. This machinery 
will, we believe, do what is needed for all industries and it would be useless for us to 
attempt to frame detailed recommendations for which technical enquiries by experts 
are required.’* 

WitL due deference to my colleagues, I tHnk that we have concen¬ 
trated too much attention on the machinery which has been proposed 
and yet, I fear that, excepting the provincial and imperial Departments 
of Industries, the machinery proposed wiU not promote industrial devel¬ 
opment as rapidly as the circumstances of the situation require. The 
scientific and technical services which they recommend will, on their 
own showing, take some time to organise, the industrial researches which ^ 
they wish to promote, will take some time to bear fruit. In my opinion 
the immediate requirements of the country in the matter of industrial 
development, require the adoption of measures which will bear fruit 
more speedily. 

There are two classes of industrial enterprises which can be taken 
up in this country. The first class, and this is by far the larger class,, 
consists of those which can be started by the importation of machinery 
and experts as first managers. In this class of work we have to imitate 
and not to initiate. As soon as the provincial Departments of Industries, 
with their Advisory Boards, have been constituted in the provinces, 
they should decide, with such expert advice as may be necessary, what 
industries of this class can be started within the province, and should 
invite and encourage Indian capitalists by information and technical 
assistance to organise them: It was'the adoption of such a course that 
enabled Germany and Japan to achieve rapid industrial development. 
Sir Frederick Nibholson urged the adoption of this course on us in the 
following passage in his note :— 

“ Oa the whole, then, I consider that the best way both for starting selected industries 
in India and for training the future managers is, after the fashion of Germany and Japan 
and other countries, for the promoters, whether Government or private, to draw liberally 
on Great Britain, etc., for real experts as first managers of any projected industries ; 
then to select young men, preferably men already trained in technological institutions, 
and to put them through close disciplined, industrial and business training under these 
experts till they are fitted either to start on their own account or as reliable business 
managers to capitalists.”—(Minutes of Evidence, Vol. Ill, pages 396-397.) 

Mr. Charles Tower also says :— 

“ In the manufacture of steel ware and of machinery, Germany is usually credited, 
not without justice, with being rather an imitator than an initiator. Her great success 
in this line has been achieved by the rapidity with which Germany had adopted the 
improvements invented elsewhere.”—(Germany of to-day, Home University Library, 
page 173.) ‘ 

This is also the course which was adopted by America. Up to 1860 
America had made Httle progress in developing the manufacture of steel. 
In 1862 Park Brothers and Company imported the biggest crucible steel 
plant of all up to that time, and imported also several hundred English 
workmen to ensure success. Since then the progress of the steel industry 
there has been phenomenal. In 1860 the output of pig iron in the States 
was only 0*8 million tons, and of steel nil; by 1900 America was pro¬ 
ducing 13-7 millions of tons of pig iron and 10*1 of steel, and in 1913 
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while the production of pig iron amounted to 10*3 million tons in the 
United Kingdom, it amounted to 31 million tons in the United States. 
Last but not least, we have an eloquent illustration in India itself of the 
soundness of this policy in the success of the Tata Iron and Steel Works. 
The works were organised with the advice, and have been carried on 
under the supervision of the best experts imported from abroad, and they 
have been a conspicuous success. This, therefore, is the right policy 
which should be followed in regard to the many other industries the need 
for which has been pointed out in our chapter on the industrial deficien¬ 
cies of India. Kaw materials and labour abound, capital exists and 
only wants organising, the home market is extensive, the machinery 
and the expert can be imported, the profits to the Government and the 
people will be considerable ; all that is needed is that the Government 
should whole-heartedly lead and assist Indian capital in organising the 
industries. 

But to carry out industrial development in this wise it is essential, 
as Mr. H. P. Gibbs, the General Manager of the Tata Hydro-Electric 
Supply Company, so well put it in his written evidence before us, that— 

“ no man should be imported into India unless he is a recognised expert in his parti¬ 
cular line. He too should be engaged on short-time contract and made to understand 
he is being engaged and paid to teach our local men just as much as to introduce and 
carry on his work. The young man from abroad who is educated but inexperienced 
should not be brought to India and allowed to get his practice here.’* 

The industries which will be so started wiU be the best practical 
schools for training our science graduates as recruits for the proposed 
imperial services. 

Provision for Scientific Research. 

The second class of industries consists of those for which some re¬ 
search work is needed. I fully agree with my colleagues about the need 
and value of such research. I recognise that, to borrow the language 
of the Committee of the Privy Council, “ effective research, particularly 
in its industrial applications, calls increasingly for the support and 
impetus that come from the systematised delving of a corps of sappers 
working intelligently, but under orders.’^ I am therefore not opposed 
to the idea of creating an Indian Chemical Service and an^ Imperial 
Industrial Service at the right time and under the right conditions. 
But I regret I do not agree with my colleagues as to the time when, 
and the conditions under which, these services should be organised. 
In my opinion our first duty is to create the material for these services 
in this country. One important means of doing this is the starting 
of industries, as I have urged above, under imported experts and placing 
our select young men, already trained in technological institutions, 
under them. The other measures which in my opinion are needed are :— 

{%) that steps should be immediately taken for developing the 
teaching of science and technology in our existing Univer¬ 
sities and other collegiate institutions, {a) by strengthening 
their staff and equipment, and (6) by aw^arding a sufficiently 
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large number of scholarsbips to encourage the study of science 
and technology at our schools, our colleges and our Univer¬ 
sities ; 

{ii) that an Imperial Polytechnic Institute, manned^ by the most 
distinguished scientists and engineers, whose co-operation 
we can secure, should be established in the country, for 
imparting the highest instruction and training in'science 
and technology; and 

(in) that the provision of scholarships for study in foreign countries 
* should be largely increased to enable the most distinguished 

of our graduates to finish their education in the best of foreign 
institutions. 

The view which I humbly urge here is strongly supported by the 
recommendations rnade in the ‘‘ Interim Eeport of the Consultative 
Committee on Scholarships for Higher Edjication,^" of which the Eight 
Hon’ble Mr. A. H. Dyke Acland was the Chairman. The Committee 
was appointed before the war in March 1913. The report from which 
I ain going to quote was adopted by it in May 1916. In a prefatory 
note to the Eeport, Sir Amherst Selby-Bigge, writing on behalf of the 
'Board of Education, said :— 

** The Board have no need to use complimentary phrases to convey their estimation 
of the great value of their work, but on this occasion they may perhaps permit them¬ 
selves to express their appreciation of the broad spirit in which the report is conceived, 
of its forcible exposition of principles, and of the lucid and vigorous style in which it 

is written.’’ 

The recommendations are of such great weight and have such a 
direct bearing on the question I am dealing with, that I make no apology 
for reproducing them here :— 

“On the side of science and technology in relation to the industries and commerce 
of the nation, the greatest needs of the nation are ranged by us in order of practical 
priority as follows, though their satisfaction should proceed as far as possible contem¬ 
poraneously and concurrently. 

“ (129) The first need is the wider recognition, especially by employers, of the benefit 
■fcliat can be obtained by the employment in industry, agriculture, and commerce, of 
men trained in science—in all grades, but specially for directive and advisory posts. 
-A. great improvement is already seen; but public opinion needs further enlighten- 
ixient. 

“ (130) Secondly, the most useful thing that can be done without any increase in 
tilie means at present at our disposal is to encourage research in existing institutions 
sbfter graduation. There were probably before the war more men and women fitted 
t;o be trained in research than were secured for this public service. The prolongation 
of scholarships in suitable cases, which wo recommend, is one means that is available ; 
otljer means fall within the province of the Committee of the Privy Council. 

“ (131) Given a limited amount of money l^vailable annually the next need would 
■fc>e to assist existing institutions for training in science and technology, to enable them 

improve their equipment, increase their stafi, attract more highly qualified teachers, 
gLXid introduce new subjects of study; and to establish new places of higher technical 
^md scientific instruction where needed. To bring existing institutions fully up to 
rL^btional needs a great capital sum and income would be required. But any sum well 
o3:pended, would be useful. However, in view of the needs of the nation and the empire, 
i-fe seems probable that the larger sum will be forthcoming, at whatever sacrifices in 
i>lie immediate future. 

“ (132) Improved and extended higher secondary education is needed. Side by 
si<ie with this, with the strengthening of Universities and technical schools, and with 
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an incrasing demand for scientific workers, an increase in the supply of scholarships 
from secondary schools and Universities will be required. This should move forward 
pari passu with other improvements.”—(Pages 69-70.) 

This view also receives support from the conclusions at which the 
Committee of the Privy Council for Scientific and Industrial Eesearch 
arrived. In their Report for the year 1916-16 (pages 40 and 41), they 
summarised those conclusions as follows :— 

“ If we were asked to state these conditions (that appear to us necessary for the 
success of our work) in the shortest possible terms we should reply: First, a largely 
increased supply of competent researchers ; secondly, a hearty spirit of co-operation 
among all concerned, men of science, men of business, working men, professional and 
scientific societies, Universities and technical colleges. Local Authorities and Govern¬ 
ment Departments. And neither condition will be efiective without the other. 

“ Before the war the output of the Universities was altogether insufficient to meet 
even a moderate^expansion in the demand for research. The annual number of students 
graduating with First and Second Class Honours in science and technology (including 
mathematics) in the Universities of England and Wales before the war was only about 
530, and of these but a small proportion will have received any serious training in research. 
We have frequently found on inquiry that the number of workers of any scientific stand¬ 
ing on a given subject of industrial importance is very limited. 

“ The responsibility for dealing with the grave situation which we anticipate, rests 
with the education departments of United Kingdom. We shall be able to do some¬ 
thing to encourage a longer period of training by the offer of research studentships and 
the like ; but that will not suffice. It is useless to offer scholarships if competent candi¬ 
dates are not forthcoming, and they cannot be forthcoming in sufficient numbers until 
a larger number of well educated students enter the Universities. That is the problem 
which the education departments have to solve, and on the solution of which the suc¬ 
cess of the present movement in our opinion largely depends.” 

Recruitment of the Scientific Services. 

For the recruitment of the scientific services, the Indian Chemical 
Service, and others, my colleagues recommend that to the utmost 
extent possible the junior appointments should be made from science 
graduates of the Indian Universities, and that the senior and experi¬ 
enced men who will be required to initiate and direct research work 
should be obtained on special terms from England, when such are not 
availaUe here.^^ The qualifying clause which I have emphasised must be 
appreciated at its practical value. My colleagues recognise that a 

relatively small field of selection at present exists in India.’’ They 
say 

*' As development of science teaching at the Universities proceeds, and opportunities 
for technical training in India increase, we believe that the necessity for importing 
specialists will greatly diminish, and that ultimately the services will be mainly fiUed 
with officers trained in this country.” » 

But they say further on that it will be some years before it will 
be possible to obtain the full necessary staff in India.” 

They therefore rely for such recruitment mainly on England. But 
they recognise that— 

“ there will be similar post-war demands made at home and in the dominions fot 
scientific, especially chemical, experts, which wiU render is difficult to obtain suitable 
recruits from England. It is probable, consequently, that salaries higher than the 
pre-war rates will be demanded by suitably qualified experts.” 

But I think that qualified English experts will not be available, 
at any rate in any number for some years even for higher salaries than 



those of the pre-war period. The Committee of the Privy Council said 
in their Eeport for 1915-16 :— 

“It is in our view certain that the number of trained research workers who will 
be available at the end of the war will not suffice for the demand that we hope will then 
exist. We are too apt to forget in this country that with iudustry as with war, a bril¬ 
liant group of field officers, and even a well-organised general staff, need armies of well- 
trained men in order to produce satisfactory results.” 

In view of these facts, it will be wise of us not to rely upon our being 
able to indent on England for the senior and experienced men who will 
be required to initiate and direct research work in India.'" Besides, 
though they advocated that senior and experienced men " should be 
obtained from England, what my colleagues have actually proposed is 
very diSerent from it. They have proposed that recruits for these 
services—especially chemical services—should be obtained at as early 
an age as possible, preferably not exceeding 25 years.” They leave no 
room for doubt as to what they mean. They say :— 

“We should thus secure the University graduate, who had down one or perhaps 
two years’ post-graduate work, whether scientific or practical, Wt would not yet 
be confirmed in specialisation. We assume that the requisite degree of specialisation 
will be secured by adopting a system whereby study leave will be granted at some suit¬ 
able time after three years’ service, when a scientific officer should have developed a 
distinct bent.” 

In their recommendations regarding the recruitment of. the Imperial 
Industrial Service also, they say that ‘'the age of recruitment should 
not usually exceed 25 years,” and that they think it desirable, “ if the 
young engineers whom we propose to recruit are to develope into 
valuable men, that they should be encouraged after about three years’ 
service to take study leave.” It is obvious then that under the scheme 
proposed by my colleagues the men to be recruited from England will not 
be “ senior and experienced men ” but raw graduates from Universities 
who will be expected to specialise after joining the service in India. 
Specialisation almost always involves delay. If therefore we must 
take in only raw graduates and remunerate them during the years 
they are qualifying themselves for effective research work, I think 
it is very desirable that we should take in Indian graduates whose train¬ 
ing will-be less costly, and who will serve the country throughout life, 
whereas in the case of an English graduate, there will always be the 
apprehension that he may leave us for higher emoluments elsewhere, 
and the certainty that he will leave the country after the period neces¬ 
sary to qualify for a pension, taking away with him the knowledge 
and experience which he had gained in its service. Having" regard to 
all the considerations which have been urged above, I think the idea 
of recruiting this service from England should be abandoned, and that 
it should be decided that it shall be recruited entirely from among 

‘ graduates of the Indian Universities and of the Imperial Polytechnic 
Institute, which I have recoiiG%ended. - - 

My recommendation has the further merit of being entirely in con¬ 
sonance with the recommendations made by the Eoyal Commission on 

■the Public Services in India regarding the recruitment of scientific and 
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technical services. Indians have a very sore feeling about the imperial 
Indian services. The importation of experts from England for these 
services has not only unnecessarily increased the cost of these services 
to India but has had the very great disadvantage of preventing Indians 
from being trained for higher work in these services. We can never 
forget that so distinguished an Indian as Dr. P. C. Koy did not find 
admission into the Indian Educational Service. We know that though 
the Geological Survey of India has been in existence for 64 years, up 
to 1913 only three Indians had been appointed to the superior service 
in it. In this connection I put the following question to Dr. H. H. 
Hayden, Director of the Geological Survey of India :— 

“ Has the department kept it as an object before it that it should train Indians to 
qualify themselves for employment in the higher grades of the department ? ” 

And his answer was :— 

‘‘ We have been for many years training men in the subordinate ranks of the depart- 
ment, but they do not necessarily qualify for appointments in the higher grade. It is 
always open to them to apply for an appointment in that grade . . . 

My Hon’ble colleague Mr. Low then asked Dr. Hayden :— 

“ You have these research scholars. Is it not one of the objects of research scholar¬ 
ships, that the scholars, if possible, should qualify themselves for recruitment to the 
department ? ” 

And the answer was :— 

“ That is one of the objects of the efforts we have made in educating them in 
geology in the Presidency College and the Calcutta University. I think geological 
edtication was initiated in Calcutta by the Geological Survey. We have had more 
Indians in the subordinate branch of the service.’’ 

The Indian witnesses before the Eoyal Commission quoted the 
opinion of Dr. Oldham, the first head of the Geological Department, 
concerning the fitness of Indians for this department, which showed 
that he had the most unshaken confidence that with even fair oppor- 
fcunities of acquiring such knowledge (that of the physical sciences) 
many Indians would be found quite competent to take their place side 
by side with European assistants either on this survey or in many other 
ways,” and yet the evideice before the Eoyal Commission showed 
that competent Indians had found the door of admission barred against 
them and that up to 1913, only three Indians had been appointed to 
the superior service. 

My colleagues say that the ultimate object should be to man the 
services they propose with officers trained in this country. Similar- 
language was used in the past in relatmn to other imperial departments. 
For instance, it appears that in the Agricultural Department the inten¬ 
tion of the Government of India from the very commencement was. 
that it should be staffed largely by Indians. 

“ We adhere firmly,” wrote the Government of India to the Secretary of State in 
1910, ** to our frequently declared policy that the service (the Agricultural service) 
should be manned ultimately by Indians and that the object to be kept steadily in view 
is to reduce to a minimum the number of experts appointed from England and to train 
up indigenous talent so as to enable the country to depend on its own resources for the- 
recruitment of its agricultural staff in the higher branches.” 
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But in spite of this clear declaration, th,e Imperial Service has 
become the monopoly of Europeans, while Indians have been confined 
to the l^rovinoial Service. The evidence of Dr. Harold Mann and of 
the ro{)rosentativo members of the Provincial Service before the Iloyal 
Ooiumission showed that many hii^hly qualified Indians, several of 
whom possessed European degroos or experience, had boon unable to 
find admission into the Imperial Service, wldch had been manned by 
recruits imported from Europe, who, said Dr. Mann, laboured under 
the serious disadvantage that their experience related to a system 
of agriculture, “ which in its organization is (juite foreign to most parts 
of India and will be for a long time to come.” 

So also with regard to the Imperial Forest Sm'vie.e. The Inspector 
General of h’orests stated in his (svidmice ladore the Iloyal Commission 
that 

“ ... whoa the Forest. Department was iuHtitutod, and for a long time 
aftorwardH, Ixttli tlio (lovornmont of India and tlio Soorotary of State oxproisod tiie 
opinion ttuit it wan a spooiai department in which the eervioo of Indians should bo 
utilisitd as largely as possible.” 

Yet from 1891 to 1900 no steps wore taken to provide for direct 
rooruitsnont to the Provincial Service, and it was laid down in 1912 
that candidates for the Imperial Forest Service “ must have obtained 
a degree with honours in some branch of natural science in a Univer¬ 
sity of England, WahiS or Ireland, or the B.Stt. dttgree in pure science 
in one of the Universities of Scotland.” At the time the iloyal Com¬ 
mission took evidence, the total number of oflicers in the superior st^r- 
vice in tlui Agrieidtural, (hvil Veterinary, Fori'st, Geologiiad Survi^y, 
Locomotive and Carriage anil Wagon Departmeufs was 4(17. Of these 
only nix ofheers wore statutory nativi's of India I 

The Iloyal Commission recognised the injustice that had been done 
to Indians in their practical exclusion from the scientifio and technical 
services. They expressed the opinion that there were no political 
grounds whatsoever for recruiting the superior staff of such services 
in Eurojie. They stated that if the requisite technical training were 
available in India, the necessity for indenting on Europe for (]ualilied 
men would erase to exist, and they therefore ncommended that “a 
determined and immediate effort ” should he made to bring about 
conditions which wouhl soon make it possible t.o meet the normal n*- 
quiremeiits of tlie services without requisitioning the serviees of men 
from aliniad. 'I'liat elTort reiiiaiiiH yet. t.o he made ; and while my col¬ 
leagues have proposed t.he creation of two more imperial serviei^s they 
have recommended that the eHt|.bliHhmcnt, of the Central (bemiiail 
Ilesearch Institute and of th# Imperial Engineering (bllege may wail, 
for an indefinite future. T^ose iact|, coupled wit.li the experience of 
the past, make mo apprehond that, if those two services aro created 
on the lines suggested by my colleagues, the senior appointments in 
them also will for a long time remain pracllcally the monopoly of Euro¬ 
peans, and that Indians will not only bo kept out of their emoluments, 
l)ut also of the opportunities for acquiring higli e.fllcioncy in the sub¬ 
jects with which the sorvices will ho concornod. Tlio Iloyal Commis- 



sion rcconimoiiclcd tliat with a vit^.w to bring alaHii ilia cunulitiniia wliicli 
would soon tnako it pomibla to inaat ilia normal riHpiiramanis of tlio 
fiorvices witlioiit rcainisitioning ilia sarviaas of man frcmt oiitsiclt% axiaiing 
institutions should ha davalopatl or nam^ ona« araatcHl and brcuiglit up 
to ilia level of the besi Kuropaan instilutiona of a aimilar <‘liaractar* 
They raxu)gtiis(d “ that this would mptire an initial expenditure of a 
conHideu’able sum of luonty/' but tliey urged tliiitthe outlay would 
lie mojn^ than repaid^ not only by tlie additional faeilities whi(!h stndi 
instituthms would give to young men to qualify themselves for dire<d 
appointment^ to the higher liranelies of tlie public services, but by 
the contribution they would make to the industrial progrt‘^« of the 
country.^* Thene recommendations lend skiuig Hupgort to my proposal 
tliat a first-elass Polytechnic Institute should be established in India 
as one of tlie first meaBurag netdei for the industrial development of 
the country. At such an iimtitute provision should he made for 
imparting tln% highcBt instruction and training in all the important 
branclu^H of .•'cimicc and tia^lumlogy, ami also in commerce and 
administration. Tliis will he the Iicst meaim of (‘nailing the army of 
trained W(»rk(U'B which is uecMied for promoting induHtrial dcvidppimmt 
in tluB (^xtmmive mnpin*. Tim institutiem of tlu^, propoH(*(l H(‘rvi(’(‘H 
sliould wait until this has biaui done. And in the meantime* only sueh 
appointments sliould la*, made in the lu^partmcmts of InduBtrh^B as it in 
absolutely necawary to fill, 

Ehe Estimate of Cost. 

The proposals wliicIi w^e have made in the Beport sliow,tliat the 
mimher of teelinicudly traimal imm who will be needed to carry on induH« 
trial development and to promote the trade and comim^rce of tin*, (umntry, 
will b(* a V(uy larger ones and that it will gnnv stc^adily for senne time. 
It is also ecu'tain tliat public ('xptmditun* will ris<* in S(‘V(*ral directiotm 
after the war. Thc‘se considmatious (hunand tliat (Mpendiiure should 
not 1h^ raistnl in any d(*.partment Inyond wliat is actually necesHary. 
The HaIari(*H which my eolleagucH havc^ proposal for the Imperial Indus* 
trial and the Indian (hemieal Bervicu's are largely baned upon a con¬ 
sideration of what is likely to attract Englishmen to the senior appoint- 
ments in tlH‘ Hcryim^s. If, in view of all that I have urged above, tlu*. 
decision sliould be arrivcal at tliat thew* serviees should be manned by 
Indians, including in that term those Europeans who are statutory 
natives of India, the proposed expenditure would he larg(*ly rmlueecL 
This is no mean eonBicteration and should not la* ignorc'd, Aitiiat(*d as 
India is, one eannot too often recnill the wise remarks of Sir William 
Hunter, mach^ many ycnirs ago, t-hat™ 

^ ‘‘ if W(' nn^ it) givo a rnilly aUmiiiifUimtiim tii Itulk, mimy Barvireii imi«t li# 
paid ftn‘ at i<»war raiori «n'«'n tliim at pn’m‘tit. lOir tlmrm ftr<i reguliitiHl in the higfiet 
bratuihwi of tha luhrsiniHiriUkiri hy (.ha coat of tiUlvt*m hrtiwght fr<»m Kiiglarid. Vc»u 
oiimiot wcw.k witii imported lahotir aw ohoaply an you run with iKiiivo liilHUtr imd I rogiiid 
the morn oktondod (unployrnoni of the mdiveii, imt (»nly a» an art of jiwtii'o hut m a 
flnanoittl imeCMMity ... If wo are to Bovi’rii tho Iiniiiin propio rflioioiitly ftiici 
ohcmply, wo tiuwt govern thorn by moimH <jf themiudvwi, and pay for the adinini«tr«tloi\ 
at tho market ratoM for native khotm.’* 



Blunikl i.liiB view be accoptccb Balaiies proposed would be reduced 
}ty a()out 30 to 40 p(‘r cent, 

1 do not atteunpt to inakc^ any d(^tailed altcrtiativo prope)sal« rc^.garding 
tlie (U)Ht of tlio Bcheine. If any of iny miggestions commend themselves 
1-0 (Jovcnuments tin*, details will easily be worked out. 

Speaking genc^rallyj ’I would say l.hat a mibstantlal part of tlic expen¬ 
diture that is proposed for salaries should be savedj partly by reducing 
tlie immlu^.r of appoiiitments j^roposed and partly by llxing the salaric‘.H 
n.t the siatidard which will Ix^ suitabh^ for Indian graduates and scholars, 
Hie exjumditure proposed on buildings will also, in my opiniorp admit 
of a very substantial reduction. Here again the example of Japan 
alTords ns guidance. T’hey spivnd vmy muck l(‘ss on their edncational 
buildings than is spent in India. A sclKune for the award of seJiolar- 
sliips to <m(*4mrag(‘- tln^ st.iidy of science and technology can be best 
prepared by th<^ hklueation Department, 

Ah r(‘gardH grants to Universities, I would recommend that on an 
average an annual grant of a lakh and a half should be made to eacdi 
IJniverBiiy for the purpose's of ]U‘c>viding instnudion and teaching in 
Mcienca and tcaJinology, particularly in ns'c-hanical and (de'ctricjal engineer¬ 
ing, applied (dunnistry, commeree and agrieailtun’!. A capital grant- of 
about If) lakhs ewJi slipuld be madc^ for the neecssary educational build¬ 
ings and residential (luarte'fs and for eejuipmerit. And lastly, I would 
rc'commend ikat, to slarl. witli, a e,apiial expenditure of 30 lakhs, and an 
annual grant, of six laklis a yenir should he saiictionecl feir an Jniperial 
Polytechnic- Inst.itnte*. 

Couelusiou. 

I cannot c.one-lude this not©'bitter than by endorsing the following 
gemvrous and wise words of Bir IJpderick Nicholson 

“ I beg to rciaord «iy cipbiioa tHi in the matter of Indian Industries wc are bound 
to nnnwider Indian infcerti«t« trstly, seciondly and thirdly.* I nnmn by * firstly * that tbn 
bHial raw grtnliuiUiMltould beutiliMcd, by * Hnocmdly * that InduHtries should bolntrodueod, 
and by * thirdly * that tho |>rofitM of suah industry nhtmld remain in the oountry.^’ 

If ineftBuree for industrial development of India are taken iri 
this spirit, India will beeoAie prospeuoua and strong; and England more 
prosperous and stronger, 

yJl 5 MADAN MOHAN MALAVIYA. 
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Acknowledgements of assistance: 

•of individuals, xx* 

Acquisition of land : 
Difficulty in interpretation of section 40 

of Act, 165, 156. 

Adjustment of freight: 
for single journey over more than one 

line, 206. 

Adulteration : 
of food and drugs, 168; of oil seeds, 

168 ; of jute, 169 ; of cotton, 169 ; 
of fertilisers, 169. 

Advisory Boards : 
for appeals under Electricity Act, 174 ; 

See also “ Board.” * 

Advisory Committee : 
Bombay Industrial, 81. 

Agency firms : 
Tendency of, to develope commerce 

rather than industry, 8, 9. 

Agricultural Department : 
as example of classification of scientific 

officers, 88, 89 ; publications of, 89. 

Agricultural engineering : 
to bo controlled by Department of 

Industries, 226. 

Agricultural labour : 
Wasteful employment of, in India as 

compared with England and Ger¬ 
many, 58. 

Agricultural machinery : 
Economies effected by use of, in 

England and Germany, 69 ; possible 
scope for, in India, 69, 60. 

Agricultural products : 
Indian, as a basis for industries, 34-36. 

Agriculture : 
Importance of, to industries, 57 ; oo 

operation between departments of, 
and industries, 63. 

Alcohol : 
Manufacture of industrial, suggested, 

66. " 

Alipore : 
Use of testing house at, for inspecting 

Government stores, 252. 

Aluminium : 
Ore of, 38. 

Aluminium factory : 
started by Madras Department of 

Industries, Jll. 

Aluminium manufacture : 
Necessity of cheap electric power 

for, 68. 

Amarapura : 
Weaving School, 161. 

Antimony : 
Occurrences of, 38. 

Apprentices : 
Artisan, in railway workshops, 116, 117 ; 

foreman, in railway workshops, 118- 
120 ; engineer, in railway workshops, 
124. 

Art crafts ; 
Manufactures of Indian, 3 ; improve¬ 

ment of Indian, 197, 198. 

Artisans : 
Necessity of primary education for, and 

industrial labourers, 109, 110 ; train¬ 
ing of, for mechanical engineering, 
116, 117 ; urban, may be helped by 
bank of Schultze-Delitsch type, 201. 

Assistance, technical :. 
Need for, to industries by Government 

157, See “ Financial assistance.” 



Audit establishment; 
Estimated cost of, for imperial Depart¬ 

ment of Industries, 247, 248. 

B 
Babhnauli: 

Loan to sugar factory at, 76. 

Bacteriological Service : 
Proposals for, ^ 94, 95. 

Bangalore: 
Indian Institute of Science, 100. 

Banking facilities: 
Lack of, in Burma, 33. 
Lack of, in mofussil, 210, 211; in 

Presidency towns, 212, 213. 

Banks, industrial: 
Lack of, in India, 214 ; in Germany and 

Japan, 214, 215; conditions under 
which, should work, 215, 216 ; See 
also “ Industrial Banks.” 

Bauxite : 
Existence of, in India, 38 

Benpl: 
Director of Industries appointed in, 81 ; 

industrial surveys in, 82. 

Bengal coal field : « 
Mining development in, 18, 19; de¬ 

scription of, 18-21 ; quality of coal 
in, 19 ; labour on the, 19, 20. 

Bengal Eastern : 
Government industrial policy in, 80. 

Bengal Home Industries Association : 
Work of, 202. 

Bengal iron & Steel Company : 20. 

Bengali labour ; 
Dislike of, to factory work, 10, 11. 

Bihar : 
Indigo in, 24, 21 

Bimlipatam Jute ; 
an Indian fibre plant, 35. 

‘‘ Block rates ” : 
Effect of, on railway traffic, 206. 

Board : 
Provincial of Industries, 227, 228 ; 

Provincial, of Industries may appoint 
sub-committees, 228; proposed 
lildian Industries, 235 ; estimated 
cost of Indian Industries, 246, 247 ; 
“^See also Industries Board, Indian.”' 

Boiler attendants : 
Certification of, 170. 

Boiler inspection : 
Cost of factory and, 265. 

Boilers : 
Licensing of, 170. 

Bombay ; 
Description of, 14-18 ; rail-boine trade 

of, 14; cotton mill industry of, 15^ 
72, 73 ; wages in cotton mill industry 
of, 15 ; labour in cotton mill industry 
of, 15, 16; labour recruited by 
jobbers in cotton mill industry of, 
16; engineering firms in, 16 ; sea¬ 
borne trade of, 17 ; share taken by 
Indians in trade of, 17, 18; Direc¬ 
tor of Industries appointed in, 81; 
Advisory Committee on industries^ 
81 ; collection of commercial and 
industrial intelligence in, 141, 266 ; 
special difficulties in connection with 
housing of workmen in, 183 ; de¬ 
scription of chawls in, 183, 184 ,* in¬ 
dustrial dwellings in, 185, 186 ; 
work of Improvement Trust, 185, 
186 ; finance of industrial dwellings in,. 
188 ; Salsette, site for future indus¬ 
trial extension of, 188; railway 
workshops in, 189 ; successful work¬ 
ing of Swadeshi Stores in, 199; 
capital for industries readily forth¬ 
coming in, 212. 

Botanical Service : 
Suggested, 94, 95. 

Botanical Survey : 
Staff of, 86. 

Brass-work : 
industry, 166. 

Buckingham and Carnatic Mills : 
Primary education in, Madras, 109^ 

180, 

Burma : 
Description of, 30-33 ; agriculture, 30- ' 

* 31 ; forests, 31; organised industries^ 
31. 32 ; mining industry, 32 ; cottage 
industries, 32 ; part played by women 
in cottage industries, 32; oil fields, 33 ; 
lack of banking facilities, 33 ; lack of 
coal, 33. 

Business names : 
Registration of, 178'. 

C 
Calcutta : 

Description of, 9-14 4 Jute mills ^in, 10 ; 
See also “ Jute mills engineering 



Calcutta—conti. 
firms, 12-; sea-borne trade,'13 ; river- 
borne trade, 13 ; rail-borne trade, 
13, 14 ; collection of commercial and 

. industrial intelligence, 141, 266 ,* 
housing of labour, 181 ; See also 
“ Housing of industrial labour.” 

Capital : 
Scarcity of, in rural areas, 4, 5 ; attitude 

of Indian, towards industries, 157, 
210; for industries readily forth¬ 
coming in Bombay, 212 ; for Govern¬ 
ment-aided industrial undertakings 
to be raised in India in rupees, 221. 

Cawnpore : 
Description of, 28, 29 ; wages of textile 

operatives^ 29; housing of labour, 
29, 181 ; oil mill started by Govern¬ 
ment in, 77. 

Cement: 
works in India, 39. 

Central Provinces : 
Director of Industries appointed in, 

81 ; law of, affecting purchase of 
land for industrial concerns, 154. 

Certificates uf quality : 169. 

Charcoal ; 
By-products of, 66. 

Chawls : 
Description of, in Bombay, 183-184. 

Chelmsford-Montagu Report: 
not at variance with Commission’s 

scheme, 290. 

Chemical research institute : 
Heourring cost of proposed central, 

255, 256 ,• capital cost, 269. 

Chemical Service, Indian : 
Proposed organisation of, 92, 93 ; 

recruitment and terms of service of, 
93 ; committee suggested to work out 
organisation of, 94; controlled b;^ 
imperial Department of Industries^ 
237 ; cost of central laboratory for, 
255, 256. 

Chemicals heavy ” : 
Materials for, 53. 

Chemist: 
Chief, 92 ; Deputy Chief, 92 ; proposed 
- for Salt Department, 248 ; salary of 

Chief, 255. 

Chemists: 
employed under different departments, 

87 ; provincial industrial, 231. 

China : 
Trade in yam with, 73. 

Chrome tanning: 
Puture possibilities of, 37; introduc¬ 

tion of, by Madras Department of 
Industries, 78. 

Chromite : 
Occurrence of, in India, 38. 

Circle officers : 
already appointed in Madras for local 

assistance to industries, 165, under 
provinrial Departments of Industries,. 
231, 232 ; cost of, 264, 265 

Classiffcation of scientific services : 
Agricultural Department as example of,. 

88, 89 ; Geological Survey as example* 
of, 88 ,* as affecting Local Govern¬ 
ments, 90; proposed by Commis¬ 
sion, 91, 92. 

Coal : 
royalty owners, 19 ; lack of, in Burma, 

33; limited extent of coking, in 
India, 19, 64, 65 ; special survey to 
secure economy in use of, required, 
65, 

Coal fields: 
in Assam, Bengal, Central India, Central 

Provinces, Hyderabad, 18, 64. 

Coke : 
Production of, on Bengal coal field, 

19 ; by-products of, distillation, 54* 

Coking coal: ^ 
Limited extent of, in India, 19, 64, 65. 

Collegiate education : 
Control of, in technology, 126, 137. 

Colliery owners : 
Proposed compulsion of, to house their 

workmen, 187, 188. 

Commerce and Industry: 
Creation of department of, 75. 

Commercial and Industrial Intelligence ; 
Department of, uses to Government and 

public, 139 ; must be dealt with by 
same agency, 141; Director of, to be 
member of Imperial Industrial Service,. 
141 ; collection of, in Calcutta and 
Bombay, 141, 266 ,* collection of, in 
offices of Directors of Industries, 232 ; 
department controlled by imperial 
Department of Industries, 236 ; de¬ 
partment, estimated cost of, 249. 

iii 



toniniirGltl anil industrial intsfiiti: 
E^^prtwiitttatioti of, with tlio 

mtiot of hulift, 207, 2()H; roprtwoufc* 
lElou of, 00 liailwtty (joiiforomoo, 20B ; 
00 (loodi (jliwiiillotttioo Comioittwi, 
208, 

Oumnnsrcial tducatinni 132, 134. 

I^ominsrcial sxplultatinn: 
NtHJOMHiiy for, of Indian foro»t«, 4L 

Ounifnsrelit Intilligenos oPeari: 
Bpoolal for Bomhay and Caltniita, Ml ; 

o«wt t>f «|Hiolai, 2tlil. 

Oommsraial mimliir; 
Bropoiod, of Hallway Boartl, 207, 

00iiimittti : 
pr<»poMnd to wio'k out dotailnd {>r|^anii4a« 

thni cif Indian (Jlnonhud Sorvit’o, 04; 
of t>thor mdontith? norvicnm, 0*1 ,* of 
iSt(jro« Dopartoiout in India, 1.10; 
propoHod onquiro into o\tinudon c»f 
imulting fatulitirM, 217. 

INimpulsion : 
Cjfttio for and ngidtwt, <if oinployor« to 

honw,s tfnur workman, IH7, IHH ; pro¬ 
pound, of aolli<?fy (wnorw to hoiwn 
tholr workinnn, 18H. 

Ilompulsury idusntisn : 
in ittuninipaliiinM in Bombay IhHifiitletuiy, 

180, IHl. 

doupition : 
Hifiint of milway ratni on indiwtrkl, in 

p(..>rt townM, 207. 

Duntrollsr-aiutral: 
of Htornu propcmnti, UH, lo2 ; nont cd, 

2d:k 

IJd-upsration ; 
Dngrnn of HtmnnnH attitinnd hy, in aot4agn 

indimirinn, 200; hudi o’f uncdtiriia 
workorn for indiwtri^, 201 ; dutin« of 
Binuftorn of liidn«trinn in rnwpoft of 
indtwtrlal, 202, 

Oo-uptrttivs crtdii; 
Kffnntof, m a prnparation for othnr forms 

of m)'(qtnmiion,200 : mlatiim Imtwnnn 
BopartmonlH (»f indunt^'to.H, Agrifui' 
turn and, 20.4, 22(», 227, 

'Oo«opirativi unloni: 
Nnml for, for indui^tiioH, 200. 

IS9<*iiptid mtmPrs : 
List of, of Indian induatrial (‘cnnmiii- 

slon, xvlii. 

Ouppr: 
Bnoiirriiiinti tif, in India, 38 ; iinnltiiig, 

in India, fiLk 

0utlte|0 intfustriM: 
of littrina, 32 ; part playcid l>y wttmon 

of Burma in, 32 ; imitwirial iolnadi 
mipful for, ntd* for organwod indu«-» 
trloM, M2 ; iiiduwtrial tioho<dii inu«t 
wtirk in oUmn touoh witii, U2 ; ttadinL 
tml anakiaiitm to, ICB ; i4«»i«tiinta» in 
markoting protlmda of, lill, lOH, 100, 
202; in jiilk. 1117, IflH; olfoot of 
nnidorn manuftmtnroB on, 103 ; nda- 
livti imptn'tamm of, In India, 104 ; 
iixiating woak pointi of, 103; organ!* 
iftthm of, in Japan, lOK ; provWim 
of markots for prodneti of, lOH, 100, 
202; diigwii of' iueenii attaincid by 
roa^ptiration in, 200 ; organliatbn of, 
l>y smali tmiraprotuiuri, 201, 202; 
marketing organisatitm for produciti 
of, 202 ; loanrt by Clovommoiit 
Hmall ami, 221, 222; cuist <if orgaid- 
imtion for granting loans to small 
and,204,2tb. 

Cottagi industry : 
Motfd working im a, 104 ; fitui<ndii;ro iii 

a. 104 ; silk woaving a« a, 103 ; clytdng 
a» a, 103. 

Outtun : 
Indian, ortip, 34 ; adnitrration of, 100. 

Ckitton mill induitry: 
Btiioription of, in Biunbay, 10 ; Itdamr 

rnmiltiHl by joldmr« in, in Bombay, 
Ul; labtnir iti, in Boml»ay, 10 ; wagoi 
in, in Ibimbay, 10 ; in Alimndidmd, 
.'10 ; growth of, 72,73 ; atari<ni i>y 
Indiana in Ihmdmy, 72, 

Drafts: 
.Sat! ** Art f rafts.” 

Crtwi, Lard : ^ ^ 
ViaWH regarding indmitriid poUny, 70, 80, 

Drop fortCMts: MO. 

Ourrant inanci : 
iSiilmtmi for provinion of, for middle* 

olatii InduitriidkiB, 217, 21H. 

D 
Diccan : 

i ditoji t rant, 2l, 22. 

Daflclincitf : 
in tnanufiu'iuriHl midmiak not protluc-nd 

in India mntala, rhmidrfda,cd-htir pro- 
tiucda. f>2-'ri4 ; artirh'i m»t pnaiurod 
in lucik, 34, Mk 



Dehra Dun : 
Recommendations regarding the Forest 

Research Institute at, 42, 45 ; Forest 
Research Institute, 90. 

Delhi : 
Description of, 26, 27. 

Demonstration : 
Explanation of term, 159 ; i(5^^3inerial 

research and, factories to be controlled 
by imperial Department of Industries, 
237 ; cost of imperial research and, 
factories, 256 ; cost of provincial in¬ 
dustrial experiments and, 263. 

Department of Industries : 
Relations between. Co-operative Credit 

and Agriculture, 63, 203, 226, 227 ; in 
Madras, 77, 78; sample list of 
industries that may be aided by pro¬ 
vincial, 166 ; control of electric in¬ 
spectors by, 174 ; arguments for a 
provincial, 224, 225 ; heads of busi¬ 
ness under provincial,' 225, 226 ; agri¬ 
cultural engineering to be controlled 
by, 223 ; circle officers under pro¬ 
vincial, 231, 232 ; staff of, 232 ; argu¬ 
ments for an imperial, 233, 234 ; 
Member in charge of imperial, 235 ; 
heads of business under imperial, 
236-238 ; Financial Adviser to Indian 
Industries Board and, 239, 240 ; 
engineering qualifications required by 
majority of officers under imperial, 
241, 242 ; cost of imperial, 246 ; cost 
of audit establishment of imperial, 
247 ; cost of administration of provin¬ 
cial, 257. 

Deputy Director of Industries : 
Salary, qualifications and duties of, 230, 

231. 

Dhanbaid : 
Proposed school of mines at, 130,131. 

Director of Commercial and Industrial 
Intelligence : 
to be member of Imperial Industrial 

Service, 141 ; headquarters of, to be 
at Calcutta, 141 ; should have right 
to attend meetings of Railway Con¬ 
ference and Goods Classification Com¬ 
mittee, 208 ; See also “ Commercial 
and Industrial Intelligence.” 

Director of Industries : 
proposed by Naini Tal Conference, 76 ; 

qualifications of provincial, 228, 229 ; 
provincial, to be member of Imperial 
Industrial Service, 229 ; provincial, 
to be Secretary to Local Government, 
229 ; salary of provincial, 230, 231. 

Director of Statistics : 
Statistics how to be dealt with by, 141,. 

142 ; and crop forecasts, 145. 

Directors : 
Government, in Government-aided in 

dustrial undertakings, 297. 

Directors of Industries: 
appointed in Bengal, Bombay, Central 

Provinces, Madras, Punjab, United 
Provinces, 81 ; to collect provincial 
commercial intelligence, 140 ; work of, 
in purchase of Government stores, 
151, 152 ; duties of, in respect of 
industrial co-operation, 202; cost of 
workshops and laboratories for, 268. 

Disease: 
Effect of, on efficiency of labour, 179,. 

190, 191. 

Distillation : 
of coke to recover by-products, 54 ;• 

of wood should be'undertaken ex¬ 
perimentally by Government, 66 
See also “ Wood distillation.” 

Drugs : 
Possible extended manufacture of, in. 

India, 53 s adulteration of food and, 
168. 

Dyeing : 
industry, 166 ,* as a cottage industry,. 

195. 

Dyes : 
Comparison of synthetic and vegetable,. 

195. 

E 

East India Company : 
Policy of, towards industries, 1, 75. 

Eastern Bengal and Assam : 
Industrial policy of Government in, 80'. 

Economic conditions: 
Diversity of, in different parts of India,. 

8. 
Education : 

UnpracticM and literary tendency of, 
104, 105 ; of factory children, 180; 
of half timers, 180; technical and' 
industrial, controlled by imperial De¬ 
partment of Industries, 236 ; cost of 
supervision of industrial, by imperial 
Department of Industries, 253, 254, 
262 ; recurring cost of, of mechanical 
engineers, 268-261; recurring cost 
of engineering and technological, 
258-261 ; cost of technical and. 



£ d u :5a lion—con 
industrial, 253-262 ; capital cost of 
tccliaologioal, 260,267 ; recurring cost 
of industrial, 262; capital cost of 
industrial, 266; capital cost of en¬ 
gineering, 268. 

Education Commission ; 
Indian, 1882, 105. 

Education Daparimsnt: 
Scientific officers in, 95, 96. 

Educatianai Gonleronco : 
Simla, 1901, 106. 

Electric Inspectors : 
Improved type of, 174 ; control of, by 

Departments of Industries, 174; 
salaries of, 257. 

Electrical engineers : 
training of, 108, 124, 125. 

Electrical plant: 
not manufactured in India, 55. 

Electricity Act: 
Administration of, 173, 174 ; provincial 

advisory boards for appeals under, 
174 ; administration of, controlled by 
imperial Department of Industries, 
237. 

Electro-chemical : 
Possibilities of, and thermo-electrical 

work, 64, 68. 

Electro-motors; 
for small urban industrial workers, 161. 

Employers : 
Assistance to, for building industrial 

dwellings, 182 ; case for and against 
compulsion of, to house their work¬ 
men, 187, 188 ; taxation of, to finance 
industrial dwellings, 189- 

Employment: 
Codeotion of statistics of, 142. 

Engineering apprentices : 
Training, of, 123-124; recurring cost of 

*' training, 259, 260; capital cost of 
training, 268. 

Engineering colleges: 
in India, 120, 121 ; Engineering College, 

Roorkee, 120; Madras Engineering 
College, 120; Sibpur Engineering 
College, 121; Poona Engineering 
College, 121 ; technological training 
to be given in, 125, 126 ; imperial 
engineering college proposed, 126 ; 
cost of existing, 258 ; capital cost of 
proposed, and technological colleges. 

Engmooring colleges—con^i. 
260, 287, 268; cost of proposed im* 
perial engineering college, 269. 

Engineering firms: 
in Calcutta, 12 ; in Bombay, 16. 

Engineering qualifications: 
generally required by majority of officers 

under imperial Department of In¬ 
dustries, 241, 242. 

Engineering shops: 
Absence of Indian foremen in, 26, 118, 

119, 

Engineering training : 
in India, too largely influenced by needs 

of Public Works Department, 121, 
122 ; age of students for starting, 123 ; 
See also “ Mechanical engineering,’ 
“ Mechanical engineers.” 

Engineers, industrial : 
Duties of, 162, 231, 257, 258. 

Enlomilogical Service: 
suggested, 94, 95. 

Entrepreneurs : 
Organisation of cottage industries by 

small, 202. 

Essential oils : 
industry, 166. 

Estimate of costs : 
based on pre-war rates, 246; summary 

of, 269-272. 

Evening classes : 
Mining education in, 130, 131. 

Exhibition : 
Calcutta, of 1884-85, 75 ; Indian and 

Colonial, 1886, 75. 

Exhibitions, industrial : 
a duty of provincial Departments of 

Industries, 225. 

Experiments : 
Cost of provincial industrial, and de¬ 

monstration, 263. 

Explosives Act: 
controlled by imperial Department of 

Industries, 236. 

F 
Factories Act: 

Reasons for imperial control of, 225 ; 
Director of Industries to administer, 
in provinces, 227 ; administration of, 
to be controlled by imperial Depart¬ 
ment of Industries, 236. 



Factory and^ boiler inspection ; 
a duty of provincial Departments of 

Industries, 226, 227 ; cost of, 265. 

Factory children : 
Education of, 180 ; See ** Education.” 

Factory hours : 190. 

Famine Commission, Indian (1880) : 
Remarks on excessive numbers of 

persons employed in agriculture, 
58, 105. 

Famines : 
Effect of improved communications, 

on, 4. 

Ferro-manganese : 
Manufacture of, in India, 38, 53. 

Fertilisers : 
Adulteration of, 169. 

Fibre crops : 
Industrial possibilities of, 35, 54. 

Finance : 
Responsibility for, of industrial dwell¬ 

ings in Bombay, *188 ; taxation of 
employers to, industrial dwellings, 
189. 

Financial Adviser : 
to Indian Industries Board and Depart* 

ment of Industries, 239, 240 

Financial assistance ; 
Government, to industrial undertakings, 

219-222. 

Financial difficulties : 
of small industrialists, 213. 

Financial organisation : 
Lack of, in mofussil, 210, 211; See 

“ Banking facilities.” 

Fish : 
canning industry, 166. 

Fisheries : 
Proposals regarding, 46-43. 

Fisheries Department: 
in Madras, 46; in Bengal, 47. 

Flax : 
little grown in India, 35, 54. 

Flour : 
milling industry, 166. 

Food : 
Adulteration of, 168. 

Foremen : 
Lack of Indian, in engineering shops, 

26, 118; training of, for mechanical 
engineering, 118-120. 

Forests : 
in Burma, 31 ; extent of Indian, 39, 40 ,* 

recommendations regarding working 
of, 42-45 ,* commercial exploitation of 
Indian, 42. 

Forest communications: 40, 41. 

Forest Department: 
Bulletins of, 43. 

Forest Economist: 
Work of, 42, 90. 

Forest produce : 
Transport of, 41, 42. 

Forest products : 
Commercial utilisation of results of 

roacaroh into Indian, 42-45; pioneer 
factories required for, 43-44. 

Forest Research Institute : 
Dehra Dun, 42, 45, 90. 

Freight: 
Adjustment of, for single journey over 

more than one line, 206 ; shipping, 
209 ; See “ Railway rates.” 

Fruit: 
canning industry, 166. 

Fuel: 
Economy in uso of coal as, required, 

65; experiments in use of wood as, 
required, 65, 66 ; plantations for, 65 ; 
uses of mineral oil as, 66. 

Q 

Gas engine plants : 
Use of, recommended, 65, 66. 

Geological Survey : 
devoted special attention to economic 

work from about 1904, 75 ; work of, 
department, 84; as an instance of 
organisation of a scientific depart¬ 
ment, 88 ,* to inspect Government 
mining concessions, 171, 172; to be 
controlled by imperial Department 
of Industries, 236 ; proposed strength- 
ening of, 248. 

German : 
'Hide trade largely in, hands, 36, 

Germany : 
Industrial banks in Japan and, 214, 215. 
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Glass; 
Dependence of India on imported, 65. 

Glass manufacture : 
Materials for, 39; failure of experi¬ 

mental, in Madras, 81 ; technical 
assistance required for, 166. 

Goods Glassification Committee : 
Direotor of Commercial and Industrial 

Intelligence should have right to 
attend meetings of Railway Confer¬ 
ence and, 208; representation of 

® commercial and industrial interests 
on, 208. 

Gorakhpur (Bahhnauli): 
Loan to sugar factory in, 76. 

Government-aided industrial under¬ 
takings : 
Capital for, to be raised in India in 

rupees, 221. 

Government directors : 
for aided industrial undertakings, 221. 

Government financial assistance: 
to industrial undertakings, 219-222. 

Government of India : 
industrial policy of, 75, 76 ; responsible 

for general industrial policy of 
country, 233, 234. 

Graphite crucibles : 
not made in India, 53. 

H 

Half-timers : 
Education of, 180; proposed system of 

split shifts for, 180. 

Hand-loom : 
weavers affected by competition of 

mills, 6, 7, 111, 193 ; assistance to, 
industry, 161, 166; importance of, 
weaving, 194; training of master 
weavers, 196, 197. 

Hand-loom factories : 
Possibilities of small, 196, 202. 

Handicrafts : 
School of, at Nagpur, 81. 

Heads of business : 
under provincial Departments of In¬ 

dustries, 225, 226; under imperial 
Department of Industries, 236-238. 

Hides : 
and leather tr^^de, recommendations 

regarding the, 36, 37 ; low railway 
rates on, to Calcutta, 205. 

“ High-speed ” steel: 
not made in India, 52. 

Hindu joint family : 
an obstacle to registraiion of partner¬ 

ships, 176, 177. 

Hours of employment: 
in factories, 190. 

Housing of industrial labour: 
in Calcutta, 11, 181 ; in Bombay,. 

15, 183-189 ; on the coal field, 20 
at Sakchi, 21 ; in Cawnpore, 29, 181 ; 
acquisition of sites for, 155, 166, 182 *. 
general question of, 181, 182; in 
Rangoon, 181 ; schemes for finane- 
ing, in Bombay, 185, 186 ; case for* 
and against compulsion of employers,. 
187, 188; proposed compulsion of 
colliery owners, 188. 

Hydro-electric licenses : 
Standard conditions for, 69. 

Hydro-electric survey : 
should be undertaken by Government,. 

69 ; cost of, 264, 256. 

Hydro-electric works i 
on Western Ghats, 16, 67, 68. 

Hydrographic survey : 
See Hydro electric survey.” 

I 

Ichthyologists : 
. Need for, 48. 

Imperial Department of Industries ; 
respective shares of provincial and, m 

technical assistance to industries,. 
165 ; See also “ Department of Indus¬ 
tries arguments for an, 233, 234 
Member in charge of, -235, 236 ; sub¬ 
jects under, 236-238 ; estimated cost 
of, 246, 247 ; estimated cost of audit 
establishment for, 247. 

Imperial engineering college : 
proposed, 126; cost of, 269. 

Imperial Industrial Service : 
See “ Industrial Service.” 

Hide trade: 
largely in German hands before war, 36. 

Imperial Institute ; 
Value of work done by, 103.- 



Imports : 
Effect of, on cottage industries, 6, 7 ; 

elfect of, on Indian rural life, 6, 7 ; 
principles wliioh should govern rail¬ 
way rates on, 207 ; favourable rail¬ 
way freights on, of industrial machin¬ 
ery, 207. 

Improvement Trust, Bombay ; 
Work of, 185, 186. 

India Office : 
Stores Department of, 148, 149. 

Indian Chemical Service : 
“ See Chemical Service, Indian.” 

Indian Industrial Commission : 
Constitution of, xv ; list of Members 

of, XV, xvi; tour of, in 1916-17, 
xvii ,* tour of, in 1917-18, xviii; 
assistance derived from work ^ of 
Indian Munitions Board by, xix; 
scope of report of, xviii, xix. 

Indian Industrial Conference : 
started in 1905, 73. 

Indian Industries Board : 
See “ Industries Board, Indian.” 

Indian Institute of Science : 
Bangalore, 100, 101. 

Indian Munitions Board : 
Assistance derived from work of, by 

Indian Industrial Commission, ’ xix ; 
work of, for improvement of tanning 
industry, 45 ; work of, showing pos¬ 
sibility of manufacturing Government 
stores in India, 148. 

Indian trade agents: 
abroad, 146. 

Indian Trade Commissioner: 
work of, 145, 146 ; to bo member of 

Imperial Industrial Service, 146 ; to 
bo assisted by agricultural, forest and 
geological exports, 146. 

Indian Trade Journal: 146. 

Indians ; 
in industry, reasons for comparative 

want of success, 71, 72 ,• in industry, 
more successful in west of India, 
72; share taken by, in industrial 
work, 71-74 ; recruitment of, for che¬ 
mical service, 93, 94; as chief source 
of recruitment for industrial service, 
244. 

Indigo': 
in Bihar, 24, 25; possibilities of im¬ 

provement of, 25. 

Indus : 
barrage scheme, 60, 61. 

Industrial and technical teachers'* 
Provision of, 135. . 

Industrial Bank : 
Idea of, supported by Bombay Advisory 

Committee, 214 ; Tata, 214, 217. 

Industrial Banks: 
in Japan and Germany, 214, 215 j con¬ 

ditions under which, should work, 
216, 217 ; expert committee recom¬ 
mended to report on necessity of Gov¬ 
ernment assisting, 217. 

Industrial Commission : 
See “ Indian Industrial Commission.” 

Industrial Conference, Indian : 
started in 1905, 73 ; NainiTai, 1907,76 ; 

Ootacamund, 78. 

Industrial co-operation : 
Lack of non-official workers foft’, ^ 2015 

duties of Directors of Industries in 
respect of, 202. 

industrial development: 
Rolativo backwardness of Indian, 

a comparatively recent historical fea¬ 
ture, 1; reasons why India did not 
share in modern, of West, 104- 

Industrial dvirellings: 
Acquisition of sites for, 156,182 ; assist¬ 

ance to employers for building, 182; 
in Bombay, See' “ Bombay” ; res¬ 
ponsibility for finance of, See 
“ Bombay ” ; taxation of employers 
to finance, 189. 

Industrial education : 
Control of, in Madras, 78, 81; control 

of, 112, 136, 137 ; cost of supervision 
of, by imperial Department of Indus¬ 
tries, 253, 254, 262 ; cost of, 261, 262, 
266. 

Industrial engineers: 
Duties of, 162, 231, 257, 258. 

Industrial enterprises: 
Risks of, 157, 158. 

Industrial experiments and demonstra- 
tion: . . 1 ^ 
imperial, cost of, 266; provincial, cost 

of, 263. 

Industrial information : 
Exchange of, between provinces, 153, 

'226. • 

iz 
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Industrial Intelligence: 
Director of Commercial and, to be 
^ member of Imperial Industrial Service, 

141; and commercial intelligence 
must be dealt with by same agency, 
141; collection of, in offices of 
Directors of Industries, 232 ; See also 
“ Commercial and Industrial Intel¬ 
ligence/* 

Industrial labour: 
Necessity of primary education for, See 

Primary Education ,* relative in¬ 
efficiency of, in India, 179; low 
standard of comfort of, 179 ; housing 
of, See“ Housing of industrial labour/* 

Industrial machinery : 
Favourable freights on imports of, 207. 

Industrial organisation ; 
Total cost of imperial, 269 ; total cost of 

provincial, 269. 

Industrial policy ; 
of Government, 75, 82 ; Government of 

India responsibile for general, of 
country, 233, 234. 

Industrial schools: 
History of, 110; founded by mission¬ 

aries, 110 ; useful for cottage, not for 
organised, industries, 112 ; control of, 
112, 136-138 ; must work in close 
touch with cottage Industrie!, 112 ; 
recurring cost of, 262 ; capital cost 
of, 262, 266 ; See also “Industrial 
education ** 

Industrial Ser¥ice : 
Director of Commercial and Industrial 

Intelhgenoe to be member of, 141; 
: Indian Trade Commissioner to be 

member of, ,146 ; Director of Indus¬ 
tries to bo member of, 229; Deputy 
Director to be member of, 231 ; 
Imperial, proposed, 242,243 ; recruit- 

" ment for, 243 ; salaries of members of, 
243 ; temporary measures for recruit¬ 
ment for, 244 ; Indians as chief source 
of recruitment for, 244. 

Industrial surveys : 82. 

Industrial undertakings: 
Government financial assistance to, 

219-222; Government directors in 
Government-aided, 221; capital for 
Government-aided, to be raised in 
India in rupees, 221; new, may bo 
helped by Government, though they 
compete with established industries 
Qutside India, 221. 

Industrial work ; 
Share taken by Indians in; See 

** Indians/* 

Industrialists : 
Financial difficulties of small, 213 ; 

scheme for provision of ’ current • 
finance for middle-class, 217, 218. 

Industries : 
Importance of agriculture to, 57 ; tech¬ 

nical assistance to, of national im¬ 
portance, 164; sample list of, that 
may be .aided by provincial Depart¬ 
ments of Industries, 166 ; capital for, 
readily forthcoming in Bombay, 212 ; 
financial assistance to, qf national 
importance, 219 ; See also “ Dejjart- 
ment of Industries ’* and “ Industries 
Board, Indian.** 

Industries Board, Indian : 
proposed, 236, 238 ; members of, 238 ; 

salaries of members of, 238 ; Financial 
Adviser to, and Department of In¬ 
dustries, 239, 240; headquarters of, 
to be with Government of India, 239 ; 
Secretary to, 239; estimated cost of, 
246, 247. 

Industry: 
Trade found more profitable than, by 

business houses in India, 9, 61 ; and 
by Indians, 71, 72. 

Inspecting staff for stores : 
Cost of. See ‘‘ Stores.” 

Inspection: 
of technical and industrial education by 

imperial visiting officers. See “ Tech¬ 
nical and industrial education ’*; of 

g' Government stores purchased in India, 
See “ Stores ” ; absence of facilities 
for, of stores in India, 149. 

Institution of Civil Engineers : 
Principles recommended by Council of, 

for training of engineers in England, 
123. 

Intelligence, commercial and industrial: 
See “ Commercial and Industrial Intel¬ 

ligence.’* 

Interest: 
High rate of, in busy season, 212. 

Inventions and designs: 
to be controlled by imperial Department 

of Industries, 236. 

Iron : 
Extent of, ore in India, 38- 



A. 

Iroif and steel: 
manufacture, 20, 2 4.; Bengal Iron and 

Steel Company, 20 ; Tata Iron and 
Steel Company, 20, 21 ; Sakohi Iron 
and Steel Works, 20, 21 ; doficiencies 
in manufacture of, 49, 50. 

Irrigation ; 
by power pumping, 59, 60. 

Jail labour: 167. 

Jails : 
Cottage industries in, 167, 168 ; power 

plant in, 167. 

Japan : 
Success of, as a stimulus to madeshi 

movement, 74; organisation of cot¬ 
tage industries in, 198 ; industrial 
banks in, 215. 

Jobbers ; 
Labour recruited by, in cotton mill in¬ 

dustry »of Bombay, 16; oJffect of 
recruitment by, 185. 

Jute : 
tlie, industry, 10-12 ; marketing of, 22, 

23 ; adulteration of ,169. 

Jute districts : 
Wages in, 23. 

Jute mills : 
Ig^in Calcutta, 10-12 ; labour reoruitod by 

sardara in, 11; wages of labour in, 11 5 
Indians take no share in management 
of, 12. 

K 

Kashmir: 
Installation of hydro-electric power in, 

67. 

Key industries : 
Mineral deposits “of India sulHoiont to 

maintain, 38 ; technical assistance to, 
212 ; financial assistance to, 219. 

Kips: 
Trade in East India, 36. 

L 

Laboratory : , ^ 
Cost of central, for Chemical Service, 

256. 

Laboratories: 
of Directors of Industries for testing 

machinery, 63 ; of Directors of Indus¬ 
tries for industrial investigations, 
162; cost of workshops and, for 
Directors of Industries, 268. 

Labour : 
General scarcity of, in India, 5 ; on the 

coal field, 19, 20; in the tea gardens, 
24; in the railway workshops, 26 ; 
in the Delhi mills, 27; in Cawnpore, 
29 ; See “ Agricultural labour ” ; 
“ Cotton mill industry ” ; “ Hous¬ 
ing ” ; “ Jute mills.” 

Laissez faire : 
policy, 2, 75, 104. 

Lantp-makmg: 
industry, 166. 

Land : 
Difficulty in obtaining, for sites of in¬ 

dustrial concerns, 154. 

Land Acquisition Act: 
Difficulty in interpretation of section 40 

of, 155 ; formula for interpreting sec¬ 
tion 40 of, 156. 

Lead : 
oro in India, 38. 

Leather; 
industry, 54, 166. 

Loans: 
by Government to small and cottage in¬ 

dustries, 197, 221, .222; by Govern¬ 
ment to organised industries, 220; 
cost of organisation for granting, to 
small and cottage industries, 264, 265. 

M 
f 

Machine tools : 
not manufactured in India, 65. 

Machinery : 
Imports of, into India in 1913-14, 60 ; 

only manufactured in India on small 
scale, 50, 51, 66 ; advantages of em¬ 
ployment of, in agriculture, 68-60 ; 
favourable railway rates proposed for 
imported, 207. 

Maepherson Committee: 
on mining education, 1913-14,130. 

Madras : 
industrial policy in, 77-81; Director of 

Industries appointed in, 81; Pump¬ 
ing and Boring Department, 81; Engi¬ 
neering College, 120 

I 

I 
I 
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Ifladura ; 
Technological instMiuto at, 81. 

Mahajan : 
as a mofussil financier, 211. 

Manchester Steam Users Association : 
quoted as an example, 164. 

Manganese : 
Occurrence of, ore in India, 38. 

Manipulative industries : 
Organised industries classified as, and 

operative, 113, 114; principles of 
training for, 114, 116. 

Manufactured materials: 
Deficiencies in, not produced in India— 

metals, chemicals, other products, 
^ 52-64. 

Marine Engineering : 
Training in navigation and, 133. 

Mai^ket^; 
Unsatisfactory organisation of, 6, 6; 

mofussil, in India, 6 ; provision of, 
for products of cottage industries, 
198, 199, 20^. 

Match industry : 166. 

Matches : 
Suitability of Indian timbers for, 43 ; 

plantations for supply of wood for, 
46. 

Mechanical engineering ; 
Training for, 115-125; training of 

artisans for, 116, 117; training of 
foremen for, 118-120; teaching of, 
in the Victoria Jubilee Technical 
Institute, Bombay, 127. 

Mechanical engineers : 
Proposals for general training of, 123- 

126; proposals for specialised train¬ 
ing of, 12'4, 125; salary, qualifica¬ 
tions and duties of provincial, 162, 
231, 268; recurring cost of education 
of, 258-260; capital cost of teaching 
institutions for, 268. 

Member in charge: 
of imperial Department of Industries, 

236, 236 

Members : 
List of, of Indian Industrial Commis¬ 

sion, XV, xvi. 

Metal working; 
as a cottage industry, 194. 

ivielallurgtcal; 
teaching and research institute, pro¬ 

posed at Sakchi, 101, 132; cost of 
do., 269; school for, training at 
Sakchi, 133. 

Mica: 
Occurrences of, in India, 38. 

Micanite: 
Manufacture of, in India, 38. 

Middlemen : 
excessive number of, in mofussil trade, 

6. 
Mineral resources: * 

of India, 37-39. 

Mineral rights: 
Acquisition of, 164, 173. 

Mines Act and Mining Rules: 
imperial control of, 225, 236 ; provincial 

administration of, 227; See also 
“ Mining.” 

Mining : 
wasteful methods of, 19, 171; industry 

of Burma, 31, 32; industry of India, 
See “ Mineral resources ”; inspection 
of, concessions, 171, 172; rules, 171- 
173; leases might be simplified in 
form, 172; manuals recommended, 
173. 

Mining education : 
at Sibpur College, 129; in evening 

classes, 130'; proposals ol Commis¬ 
sion for, 131, 132. 

Missionaries : 
Industrial schools founded by, 110. 

Monazite: 
Occurrence of, in India, 63. 

Montagu-Chelmsford Report: 
not at variance with Commission’s 

scheme, 290. 

Morley, Lord: 
views regarding industrial policy, 78. 

Munitions Board: 
See “Indian Munitions Board.” 

Mysore; 
Sandalwood oil* distillation in, 44, 46; 

installation of water power in, 67; 
rules for hire-purchase in, 222. 

N 
Nagpur: 

School of Handicrafts at, 81» 
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rial Conferenoe, 1907, 76. 

m : 
ag in, 133, 

liools: 
isirable as a rule for engineering 
•entices, 117. 

)n qf, by electric power, 68. 

iai agency : 
iry for welfare work among 
strial labourers, 192. 

iaI workers : 
of, for industrial co-operation, 
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in Burma, 33 ; fields in India, 
uses of mineral, as fuel, 66. 
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nies in vegetable, by use of small 
sr plants, 62. 
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.e developments of, industry, 
36 ; Government pioneering of, 
stry at Cawnpore, 77 ; tcclmical 
it/ance to, industry, 166. 

rial possibilities of, 35, 36, 62; 
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und : 
once at, on industrial policy, 
I, 78. 

I industries : 
Lsed industries classified as mani- 
tive and, 113, 114 ; principles of 
ling for, 114. 

^ factories : 
ernment, 26 ; might be controlled 
imperial Department of Indus- 
i, 237. 

tion of finance : 
)f, in mofussil; 210, 211; See also 
inking facilities.” 

d industries : 
•ma, 31, 32; industrial schools for 
age, not for, 112 ; general prin¬ 
ts of training for; 112, 113; 
3ed as manipulative and operative, 

114; small, especially promis- 
in India, 167; technical assist- 

drganised industries—' 
anc© to large, 162^; technical assist^' 
ance to small, 162, 

P 

Manufacture of, at Punalur, 81. 

Paper pulp : 
Failure to manufacture, in India, 43. 

Partnerships: 
Eegistration of, 176, 177; transitory or 

single-venture, 177; Hindu joint 
family, an obstacle to registration of, 
176, 177. 

Patents: 
Position of, and Patent law in India, 

175 ’ to be controlled by imperial 
Department of Industries, 236. 

Pencils: 
Necessity of plantations to supply wood 

for, 45; manufacture of, in Madras, 
81. 

Petroleum Act: 
to be controlled by iStnperial Depart*- 

mcnt of Industries, 236. 

Pig iron : 
Ee^lar production of, in India only 

since 1875, 49; production of, as a 
basis for industries of civilised 
countries, 49. * 

Pioneer : 
factories required for forest products, 

43-45; factories in Dnited Provinces, 
76, 77 ; factories in Madras,-77, 78 ; 
when Government should under¬ 
take, factories, 169. 

Pioneering: 
Explanation of term, 169. 

Plantations: 
required to provide cheap wood for 

special industries, 46 ; for fuel, 65, 66. 

Poona: 
College of Engineering, 121. 

Pottery : 
Existence of suitable cla;^ for, 39; 

industry, 166. * 

Power plant 
See “ Electromotors “ Gas engines 

Irrigation in jails, 167. 



PfimafF education s 
Necessity of, for artisans and industrial 

labourers, 109, 110, 180; in Bucking¬ 
ham and Carnatic Mills, Madras, 
109, 180; by employers of labour, 
109, no. 

Production: 
Statistics of, 142. 

Provinclai Oepartmeiits of industries: 
Respective shares of, and imperial 

Departments" of Industries in tech¬ 
nical assistance to industries, 165; 
cost of administration of, 257; See 
“ Department of Industries.” 

Provincial industrial organisation : 
Total cost of, 269-272. 

Public fiealtli ; 
Importance of improvement of, 179, 

190, 191. 

Public Works Department: 
Engineering training in India too 

largely influenced by needs of, 121, 
122. 

Pumping and Boring Department: 
Madras, 81. 

Pumping plants; 
for irrigation, 59, 60; technical assist¬ 

ance in setting up, 166. 

Punalur: ^ 
Manufacture of paper at, 81. 

Punjab : 
Director of Industries appointed in 

the, 81; land law affecting purchase 
of sites for industrial concerns in 
the, 154. 

Purchase of stores: 
See Stores.” 

Purchasing staf: 
Cost of stores, 253. 

K 

Bail-home trade : 
of Calcutta, 13, 14; of Bombay, 14; 

of Delhi, 27; of Oawhpore, 28. 

Railway Board: 
Representation of industrial interests 

on, 207, 208 ; commercial member of, 
PJ^op<^d, 207. 

Railway Conference: 
Representation of commercial and in¬ 

dustrial interests at, 208; Director 

Railway Conference—cow£(L 
of Commercial and Industrial Intelli¬ 
gence should have right to attend 
meetings of, and Goods Classification 
Committee, 208. 

Railway questions: 
Consideration of commercial and indus¬ 

trial aspect of, 207, 208. 

Railway rates: 
especially low in case of traffic to and 

from ports, 204, 205; low, on hides 
to Calcutta, 205; to and from ports 
and internal, to be as nearly as 
possible equal, 206; individualistic 
bias of railway policy as affecting, 
206; effect of ‘ block,’ 206 ; method 
of calculating ‘ scale ’ or ‘ tapering *, 
206; effect of, on industrial conges¬ 
tion in port towns, 207; principles 
which should govern, on imports, 
207; special concessions of low, to 
new industries, 208. 

Railway workshops: 
Description of, 25, 26; facilities for 

training presented by, 116; appren¬ 
tice artisans in, 116, 117; appren¬ 
tice foremen in, 118-120 ; apprentice 
engineers in, 124, 126; in Bombay, 
189. 

Railways ; 
Effects of, on Indian economic condi¬ 

tions generally, 2, 4; effects of, 
on Indian agriculture, 2, 3 ; lack .of, 
in forest areas, 41; purchase * of 
stores for, how to be dealt with, 
152; effect on rates of competition 
of w£j,tor transport with, 204.. 

Recruitment: 
for Chemical Service, 93 ; for Industrial 

Service, 243, 244; temporary mea¬ 
sures for, for Industrial Service, 
244; Indians as chief source of, for 
Industrial Service, 244. 

Refractory materials: 
Manufacture of, at Kumardhubi, 21. 

Report: 
Scope of, of Indian Industrial Commis¬ 

sion, xviii, xix. 

Research : 
into Indian forest products, commercial 

utilisation of results of, 41-44 ; neces¬ 
sity of, and scientific advice for 
industriaF development, 84, 86; a 
necessary function of Government, 
85; in India, 97-101; abroad, how 
far necessary, 102, 103; imperial, 
and demonstration factories to be 
controlled by imperial Department 



m. 
brios, 237 ; coat of chemical, 
; cost of imperial, and de¬ 
ion factories, 25G. 

Itutes : 
f, 100, 101; advantages of 
d, 101. 

:ers : 
fees by Government, 98, 99. 

rpentine : 
t factories *for, 44. 

Icutta, 13, in Rangoon, 31 ; 
m in Burma, 30, 31 ; flour 
'milling industry, 166. 

, 13. 

rt: 
iations regarding, 208, 209. 

; College, 120, 

rs: 
asteful working encouraged 

, from Indian forests, 40 ; 
lufaoturod in India, C4; 
)f raw* from India, 64. 

nent-aided industrial under- 
221. 

of, in pre-British times, 1. 

S 

I tool Works, 20, 21; Metal- 
beaching and research in- 
}, 101, 132 ; proposed motal- 
'Qhool at, 133. 

Sandalwood oil: 
distillation in Mysore, 44, 45, 

Sann hemp: 35. 

Sardars: 
Jute mill labour recruited by, 11. 

“ Scale ” rates: 
Method of calculating, 20G. 

School p? Mlm$: 
at Dlianbaid proposed, 130-132. 

Schuitze-Delitsch ; 
Urban artisans may be helped by bank 

of, type, 201. 

Scientific advice: 
Rcsearcli and, necessary for industrial 

development, 84. 

Scientific and technical societies: 126, 127. 

Scientifle knowledge : 
Lack of, impeded attempts to introduce 

western manufactures, 1, 82. 

Scientific officers: 
Possibly lines of classification of, 87-91 ; 

in the Education Department, 95, 
96; serving under Local Govorn- 
ments, 96, 97. 

Scientific services: 
. Need for organisation of, 86-96 ; present 

lack of organisation in, 86 ; possible 
classification of, as affecting Local 
Governments, 90; clf^ssification of, 
proposed by Commission, 91, 92; 

> Indian Universities as reciniiting 
grounds for, 93, 95 ; proposals regard¬ 
ing administration of, 97. 

Sea-borne trade: 
of Calcutta, 13; of Bombay, 17. 

Seasonal demand for money : 
in mofussil, 212. 

Secretary : 
to provincial Board of Industries, 228 ; 

to Indian Industries Board, 239. 

bure industrial extension of Sericulture : 
188. as a cottage industry, 194 

for oh-emioal manufactures, »» '"“'a 
rolled by imperial Depart- 
Industries, 236 f estimated Shifts : 
lepartment, 248, 249; pro- Proposed system of split, for half- 
amist for, department, 248. timers, 180. 

stry : Ship-building; 
166, Possibilities of, in India, 55. 
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Sibpur; 
Engineering College, 121; mining edu¬ 

cation at, 129-131 ; mining classes 
at, should bo improved, 132. 

Silk weaving: 
as a cottage industry, 195. 

Single-venture partnerships : 
Transitory or, 177. 

Sites : 
Difficulty in obtaining land for, of 

industrial concerns, 154, 181, 182; 
land law afiooting purchase of, for 
industrial concerns, 154; See 
“ Housing of industrial labour.” 

Soap-making industry : 1G6. 

Social Service League: 191. 

Special concessions: 
of low railway rates to now. industries, 

208. 

Specialisation in cropping: 
due to railways, 3. 

Specialised ^industries : 
special stops required by Govornmont 

to introduce, into India, 50. 

Standard of comfort: 
low, of industrial labour, 179. 

Statistics : 
should be collected and commented on 

by exports, 139, 140; how to bo 
dealt with by Director of Statistics, 
141, 142 ,* of production, 142; of 
employment, 142 ; suggested methods 
of collecting, 143, 144; Department 
of, to remain under Commerce De¬ 
partment, .238. 

Steam-boiler Acts: 
Administration of, by provincial De- 

’ partmonts of Industries, 226 ; to be 
controlled by imperial Department of 
Industries, 23G; See also “ Boilers.” 

Steel: 
Produced in India continuously since 

1914, 49 ; See “ Iron and steel.” 

Stores : 
Supply of Government, under control 

of Munitions Board in war time, 148 ; 
supply of Government, through India 
Office has afiected Indian manufac¬ 
turers, 148, 149; Indian, department 
proposed, 161, 162 ; purchase of, may 
be centralised or local, 149, 150; 
committee required to decide degree 
of dooentralisation in purchasing 

... '"%'■ 

Stores— 
Government, in India, 150; working 
of proposed Indian, Department de¬ 
scribed, 151, 152 ; Controller-General 
of, proposed, 151, 152; work of 
Directors of Industries in purchasq 
of Government, 151, 152; Tor rail¬ 
ways, how to be dealt with, 152; 
inspection of Government, purchased 
in India, 152 ; supply of Government, 
to be controlled by imperial Depart¬ 
ment of Industries, 236; estimated 
cost of proposed Indian, department, 
250-253 ; cost of Government, pur¬ 
chased in England in 1913-14, 250 ; 
use of testing house at Alipore for 
inspecting Government, 252 ; decen¬ 
tralisation of purchase of Govern¬ 
ment, 252 ; cost of, purchasing staff, 
253 ; cost of, inspecting staff, 253. 

Subjects : 
under provincial Departments of Indus¬ 

tries, 225, 226 ; under imperial 
Department of Industries, 236-238. 

Suez Cana!: 
Effect on India of, 2. ® 

Sugarcane : 
Industrial possibilities of, 34; eco¬ 

nomies in production and preparation 
of, by use of machinery, Gl, 62. 

Sulphuric acid : 
Recovery of, in zinc smelting, 52 ; as a 

basis for important manufactures, 53. 

Survey : 
Hydro-graphic, 68-70 ; cost of hydro- 

graphic, 254, 255. 

Surveys : 
Industrial, 82. 

Swadeshi movement; 
73, 74 ,* success of Japan as a stimulus 

to, 74 ; reasons for failure of, 74. 

Swadeshi Stores : 
successful workmg of, Bombay, 199. 

Sydenham College of Commerce : 
Bombay, 134. 

Synthetic : 
Prospects of natural as against, indigo, 

25; comparison of, and vegetable 
dyes, 195. 

T 

Tanning industry: 
Prospects of, 37; technical assistance 

to, 106. 



ing materials s 
restigation of, 37, 45. 

tiering ” rates: 
thod of calculating, 206. 

dro-electrio Supply Company, 16, 
)7 ; Iron and Steel Company, 20, 21 ^ 
ndian Institute of Science estab- 
ished at Bangalore by late Mr. 
r. N., 100; Industrial Bank, 214, 
!17. 

ion : 
employers to iinanoo industrial 

Iwellings, 189. 

tivation introduced into India, 23 ; 
istriots of North-East India, 23, 24 ; 
ndian, trade, 24; recruitment of 
a<bour for, gardens, 24i 

ical and industrial education ; 
Ltrol of, 112, 136-138; inspection 
f, by imperial visiting officers, 137, 
53, 254, 262 ; to be controlled by 
nperial Department of Industries, 
36; cost of, 258-263. 

lical assistance : 
cottage industries, 161; to largo 
rganised industries, 1G2 ; to small 
rganisod industries, 162|; to indus- 
des of national importance, 164; 
3speotive shares of provincial and 
nperial Departments of Industries 
1, 165. 

ical education : 
empts to establish, in India, 105,106. 

ical scholarships: 
ie, 106 ; difficulties regarding, 107 ; 
[orison Committee on, 107 ; revised 
lies regarding, 108, 109. 

oiogical institute : 
Madura, 81. 

elogical training : 
trol of collegiate education, 125, 
26, 137 ; to bo given in engineering 
)lleges, 126; cost of, 259, 260, 267- 
39, 271. 

Diogists : 
ining and dovoloi^mont of private, 
53. 

ranee measures: 
welfare of operatives, 191. 

ninal ” charges: 
ct of, 206. 

Testing house : 
at Aliporo, for inspcciiug Covernment 

stores, 252. 

Thermo-electric: 
industries, 68. 

Tin : 
Occurrence of, in Burma, 38 ; plates not 

manufactured in India, 54. 

Trade : 
found more profitable than industry by 

business houses in India, 9, 51 ; and 
by Indians, 71, 72. 

Trade-marks: 
Registration of, 176. 

Transitory : 
or siagle-venture partnerships, 177. 

Tungsten : 
Occurrences of, ores in India, 38; 

smelting in India necessary for pro¬ 
duction of “ high-speed ” stool, 52. 

U 

Unions : 
Need for co-operative, 200. 

United Provinces: ^ 
Industrial policy in, 76, 80 ; Director of 

Industries appointed in, 80. 

Universities: 
Indian, as recruiting grounds for 

scientific services, 93, 95; relations 
of, with engineering and technological 
colleges, 126, 126, 137; with com¬ 
mercial colleges, 134, 135. 

Uplift of labour: 
Work for, 191. 

Urban artisans; 
may be helped by bank of Schultzo- 

Delitsch typo, 201. 

V 

Vegetable dyes : 
Comparison of synthetic and, 195. 

Victoria dubiiee Technical institute, 
Bombay: 
founded in 1887, 105, 106; teaching 

courses at, 127, 128; teaching of 
mechanical engineering at, 127. 

Victoria Jubilee Technical Institute, 
Madras: 197. 
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(Inmu’fU riao in, S; ot juwi mill labour, 
11 ; in ooifcon will iuduilry of Bombay, 
IS ; in jufco diikkiti* 5^3 ; of o|Kiratlvt« 
in (Jawnporo, 29. 

Water power: 
in Wontorn IShaiM, III, in, tIH ; in ItuUit, 

ll7no I init-fUlaticmi of, in ili»bmir 
ami My«oro, (i7. 

Waterways Trail: 
Proposal for, 2()B, 209. 

Watli Sir Qearge: 
DioMonary of ocouomio prodmsti of 

India, B4. 

Weaving: 
Importamio of hatiddoom, 194; Hoo 

llauddoom.** 

Weaving SehenI: 
Amarapura, Hli. 

Welfare of laboar: 
Work for, IIU. 

Western Qhati : 
Hydro-tdocdrio workw in, 10 ; iristidla- 

tlmia of water powois in, 07, OB. 

Wlieat: 
"Adultemiion of, I OH. 

Wind pewtr: 07. 

Wire ropes: 
not miuuifaoiurod in India, 00. 

Wolframite; 
in Indifi, 3H. 

Women : 
Part [dayod by, in induftrif^« 

of lliirma, 02 ; boumihobl work 41, 
ksmmod by twtablkbmwnt of Hour and 
dm mills, 193. 

Wood diitiilatlon: 
Pailuro it* iakit tip i|UwUfm of, 43, 44 ; 

by-produots id, 00 ; industry, 100. 

Wood fnet: 
oxiHirimottti rmplrod in use of, 01. 

Workmen ; 
Cjaiw for ami againit oomptdsioii ol 

iiinployori to limwo tbtdr, IH7, IHH i 
propotiid ooiiipuWtin of otdliory 
ownow to b<m»« thoir, IBH; Ho«i also 

llousiug ol induitriid labour/^ 

. Workmens dwillltigi; 
Typos of, 181, 182. 

Workshop : 
b’oo “ Laboratoiioi Railway work- 

sliopid' 

Yarn^: 
Tmdo in, with China* 73. 

Z 
Zim: 

(kn in India, 38; as a iouroo of »ul- 
phurio aold, 02. 

Zoological officers: 80. 

Zooioglcal lervici: 
iuggostod* 94* 

Zoological Survey: 
roiiuifoi wtrongthmiing by addition of 

iobthyologifis, 48. 
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